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BRUNSWICK’S SBP SAVES POWER FOR THE PAYLOAD 


A unique advantage of Brunswick’s 
Strickland B Process (SBP )is weight 
savings in missile and aircraft 
components. Consequently, there’s 
more power for the payload weight. 
SBP, a unique machine method, 
maximizes laminated strength, even 
for extremely high temperatures, by 
precise orientation of juxtaposed fi- 
berglas to points and kinds of stress. 


The use of SBP filament-wound lam- 
inate results in the highest strength 
and stiffness characteristics possi- 
ble, and absolute minimum weight. 
Brunswick’s SBP also produces a 
laminate that meets rigorous space 
age specifications for close toler- 
ances and precision. It is a method 
that allows mass production by 
fully automated machines, as well. 


More and more designers are turn- 
ing to SBP laminates for use in new 
designs now on the drawing boards 
Brunswick, a leader in research and 
development, can also help you find 
new uses for SBP laminates in the 
design, fabrication or testing stage. 
Write The Brunswick-Balke-Collen- 
der Co., Defense Products Div 

1700 Messler St., Muskegon, Mich. 


BRUNSWICK 


MAKES YOUR IDEAS WORK 














- Which Anti-Skid System 
Will Serve You Best ? 








Before you decide, read this 


Two superbly efficient systems —develop- 
ments of Wheel and Brake Engineering 
of the Aviation Products Division of 
Goodyear—now offer solutions to tire 
skidding in aircraft landings. Each holds 
certain definite advantages, both can be 
depended on to minimize the hazards 


Skid Warning System*? 





A plunger thumps the pilot's foot. 


How it works—The moment rotation of any tire 
begins to drop abnormally, a plunger projecting 
through the brake pedal involved actually thumps 
pilot’s foot, warning him to ease up on brake 
pressure, eliminating skids and tire damage. 


it, low cost, completely 
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GOOD/ZYEAR 


AVIATION PRODUCTS 


inherent in today’s high-speed landings. 
Why not look at the facts below, then let 
us help you decide which system better 
suits your operating conditions. For com- 
plete information, just write: Goodyear, 
Aviation Products Division U-1715, Akron 
16, Ohio, or Los Angeles 54, California. 


Fully automatic Anti-Skid System 





A solenoid vaive releases brake pressure. 


How it works — Automatically releases the brake 
pressure on the skidding tire tfrough the action of 
a solenoid valve. When the skid has been stopped, 
the valve automatically allows braking to recom- 
mence. 

Advantages -- Complete and automatic protection 
against all skid and wheel lockup conditions. Elimi- 
nates flat-spotted or blown tires. Extremely rapid 
response resulting in consistently short stopping 
distances for any given runway condition. Sizable 
number of field installations have proved years of 


trouble-free service. 
60 








— kgading Engineers of Complete Landing Safety—including Tires, Tubes, Wheels, Brakes and Skid Prevention 





DOW FOUNDRY EXCELS IN “DIFFICULT” MAGNESIUM CASTINGS 


magnesium sand and permanent mold castings 
walls as thin as 0.100” = 0.010” 

cast-in tubeless passages 

constant experimentation and development 
modern precision equipment 

heat treating and machining 

chemical treatment and finishing 

strict quality control 


Dow's Bay City foundry mixes skill and magnesium 
to make sand and permanent mold castings un- 
matched for quality and intricacy. 35 years’ experi- 
ence with castings of every description plus the most 


compiete magnesium foundry facilities add u 0 
plet f Iry facilit id up t 


work that will meet your requirements, no matter 
how complex or exacting they may be. 


All pattern equipment is carefully checked for accuracy in the foundry pattern shop. 


Write teday for your copy of the new Dow Magnesium foundry brochure. It 
presents our services and shows examples of difficult castings we have produced. 
THE DOW CHEMICAL COMPANY, Foundry Sales, 801 Andre St., Bay City, Michigan. 


YOU CAN DEPEND ON 








AVIATION CALENDAR 





Oct. 6-7—National Symposium on Extended 
Range and Space Transmission, spon 
sored by Institute of Radio Engineers and 
George Washington University, Lisner 
\uditorium, Washington, D cS. 

Oct. 6-10—Second Annual Conference, So- 
ciety of Photographic Scientists & Engi- 
neers, Hotel Manger, Rochester, N. Y 

Oct. 7-8-1958 Joint Meeting, Institute of 
the Aeronautical Sciences and Canadian 
\cronautical Institute, Chateau Laurier, 
Ottawa, Canada. 

Oct. 7-9—Third Symposium on Hyperveloc- 
ity, Chicago, Ill. Jointly sponsored by 
USAF Office of Scientific Research, U.S 
Army, and U. S. Navy, with Armour Re 
search Foundation 

Oct. 8-10—14th Annual Aviation Suark Plug 
and Ignition Conference, Champion 
Spark Plug Co., Secor Hotel, Toledo 

Oct. 9-10—Ninth Annual National Noise 
Abatement Symposium, sponsored by 
Armour Research Foundation, Hotel Sher- 
man, Chicago, III 

Oct. 12-18—Sixth Annual USAF Weapons 
Competition, two tactical fighter phases, 
Tactical Air Command, Nellis AFB, Nev 

Oct. 13-15—ASME-ASLE Joint Lubrication 
Conference, Statler Hotel, Los Angeles 
Calif 

Oct. 13-15—l4th Annual National Ele< 
tronics Conference, Hotel Sherman, Chi 
cago, Il 

Oct. 15-17—Twelfth Annual Meeting 
Southeastern Airport Managers’ Assn., 
The Palm Beach Terrace, Palm Beach 

Oct. 20-21—Fourth National Aero-Com 
Symposium, sponsored by Institute of 
Radio Engineers, Hotel Utica, Utica, 
N. ¥ 

Oct. 20-22—1958 Annual Meeting, Assn. of 
the United States Army, Sheraton-Park 
Hotel, Washington, D. C 


(Continued on page 6 
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IF YOU'RE FAMILIAR WITH STANPAT 


read column B only 


IF YOU'RE UNFAMILIAR WITH STANPAT 


read column A and B 












| COLUMN B} 








NEW resin back STANPAT 
ELIMINATES GHOSTING, 
offers better adhesive qualities 
on specific drafting papers. 






THE PROBLEM 


Some of our longtime customers first 
called our attention to the “‘ghost- 
ing’’ problem. Certain tracing 
papers contain an oil which could 
be leeched out by the STANPAT 
adhesive (green back) causing a 
ghost. 


THE SOLUTION 


A new STANPAT was developed 
(red back), utilizing a resin base 
which did not disturb the oils and 
eliminates the ghost. However, for 
many specific drafting papers 
where there is no ghosting prob- 
lem, the original (green back) 
STANPAT is still preferred. 


WHICH ONE IS BEST 
FOR YOU? 


Send samples of your drawing 
paper and we will help you specify. 
Fill out coupon below: 


_— eS ee 
Dept. 4 
STANPAT CO0., Whitestone 57, N. Y. 
Phone: Flushing 9-1693-1611 


Enclosed are samples of the draft- 
ing paper(s) | use (identify monvu- 
facturer). Please specify whether 
Rubber Base or Resin Base STAN 
PAT is most compatible with these 
samples. 

] Send literature AND samples of 
STANPAT. 

Please quote price on our enclosed 
sketches which we are considering 
to have pre-printed by STANPAT. 


NAME . - 
FIRM___. _ 
ADDRESS . — 


city ZONE STATE - 





5,000 CASH REGISTER PARTS 
CLEANED IN 7'/: MINUTES WITH 


DE LALA Comascees 


After years of service even NATIONAL 
CASH REGISTERS collect dust, oil and dirt. 
Now, DETREX Sonicleaning has replaced a 
costly hand-cleaning method of preparing 
integral parts for reconditioning. 

In this specially designed Ultrasonic 
Soniclean* Degreaser sound waves literally 
“blast” the soil from the maze of parts. 
Three or four registers can be cleaned at 
once in a few minutes with the DETREX 
Soniclean* unit. After cleaning, quick in- 

: : Lp Depend on DETREX for 
spection tells which parts need adjusting or . 
replacing. NATIONAL CASH REGISTER  EWery Metal Cleaning 
technicians then make these reconditioned and Processing Need 
cash registers ready for many years of Ultrasonic Equipment 
additional service. PERM-A-CLOR Na* 

(Degreasing Solvent) 


: ° . Solvent Degreasers 


DETREX, a pioneer in the Metal Cleaning Industrial Washers 
and Processing field, is now the established Phosphate Coatings and 
. . Paint Bond Compounds 
leader! Offering the most complete combi- Rust Proofing Oils and 
nation of chemicals, equipment and services Compounds 
in the industry, DETREX can properly recom- Alkali and Emulsion Cleaners 
mend, engineer and service any metal Extrusion and Drawing Compounds 
cleaning or processing application. Write Spray Booth Compounds 


for information today! Aluminum Finishing Compounds 
*Soniclean and PERM-A-CLOR NA are registered trademarks of 


DETREX CHEMICAL INDUSTRIES, INC. 


BOX 501, DEPT. AW-9, DETROIT 32, MICHIGAN 
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(Continued from page $5) 


Oct. 20-22—National Safety Congress and 
Exposition, Aeronautical Industries S« 
tion, National Safety Council, Conrad 
Hilton Hotel, Chicago, I)! 

Oct. 20-30—Sixth Annual USAF Weapons 
Competition, interceptor phase, Air D 
fense Command, Tyndall AFB, Fla 

Oct. 22-24—Fifth National Vacuum Sy: 
posium, Sir Francis Drake Hotel, 
Francisco, Calif 

Oct. 22-24—Meeting of Aviation Medicin 
sponsored by University of California 
Miramar Hotel, Santa Monica, Calif. F: 
details: Thomas H. Sternberg, M.D 
sistant Dean for Postgraduate Medi 
Education, UCLA Medical Center, | 
Angeles 24, Calif 

Oct. 23—Jet Transportation Day, sponsored 
by Chicago Assn. of Commerce and h 
dustry, Sherman Hotel, Chicago, II] 

Oct. 23-25—1958 National Simulation Con 
ference, sponsored by Institute of Radic 
Engineers Professional Group on | 
tronic Computers, Statler-Hilton H 
Dallas, Tex 

Oct. 27—14th Annual General Meeting 
the International Air Transport A 
New Delhi, India 

Oct. 27 28—1 ist Coast Cont n 
nautical & Navigational Electr 
stitute of Radio Engineers, | 
more Hotel, Baltimore, Md 

Oct. 27-31—National Metal Expos 
Congress, Cleveland Public A 
Cleveland, Ohi 

Oct. 29-31—Air Trafic Control Assn 
nual Business and Council Meeting 
nott Motor Hotel, Washington 

Oct. 30-31~—]1 58 Electron Devices 
sponsored by Institute of Radio | 
neers Shoreham Hotel, W ashington 
D> < 

Nov. 6-7—Quarterly Regional M« 

Assn. of Local & Territorial Ai 
Honolulu, Hawai 

Nov. 6-7—Fifth Annual Meeting, Institute 
of Radio Engineers Professional Grou 
on Nuclear Science, Villa Hotel, S 
Mateo, Calif 

Nov. 6-7—National Specialist Meeting ' 
Dynamics and <Aeroelasticitv, sponsored 
by Institute of the Aeronautical Scien 
Texas Section, Texas Hotel, Ft. Wort! 

Nov. 10-12—International Conference, Phy 
ics and Medicine of the Atmosphere and 
Space, sponsored by the School of Avia 
tion Medicine, San Antonio, Tex 

Nov. 10-13—11th Annual International Air 
Safety Seminar, Flight Safety Foundation 
in cooperation with Airways Moderni 
tion Board’s National Aviation Facilit 
Experimental Center, Atlantic City, N. J 

Nov. 10-21—12th Air Transportation Insti 
tute of the American University, Wash 
ington, D. C 

Nov. 12-14—1958 Annual Meeting, Socict 
for Experimental Stress Analysis, Hotel 
Sheraton-Ten Eyck, Albany, N. Y 

Nov. 17-18—Sixth Annual Aircraft and Mis 
sile Division Conference, American So 
cietv for Quality Control, Biltmore Hotel 
Davton, Ohio 

Nov. 17-21—13th Annual Meeting and As 
tronautical Exposition, American Rocket 
Society, Hotel Statler, New York, N. ¥ 
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BURROUGHS 
“VEST POCKET CREW" 
PACKS A 
TRIPLE WALLOP 





AIRBORNE DIGITAL ELECTRONIC COMPUTER WILL “TAKE OVER” FOR PILOT, NAVIGATOR AND BOMBARDIER ON NAVY'S NEWEST JET BOMBERS. 
he crowded quarters of carrier-based aircraft leave little room for electronic “‘brains’’—a scant few cubic feet in the case of the Navy's 
requirement for its AN ASB-8 program: a package computer capable of target-approach pilotage, navigation and precision bombard- 
ment. And that’s just what Burroughs, working closely with the Naval Ordnance Test Station, China Lake, is doing—cutting a roomful 


of equipment down to size. Burroughs Corporation, 6071 Second Avenue, Detroit 32, Michigan 


Burroughs Corporation 


ert —. . j . ” 
NEW DIMENSIONS | in computation for military systems 
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DATA PROCESSING SYSTEM 


@ First of IBM’s line of fully transistorized data processing systems is the new IBM 7070—the 
most powerful and completely balanced system in the medium-scale computer field. It com- 
bines, for the first time in a solid-state system, higher storage capacity, faster computing 
speeds, new high-speed input-output units and a complete programming system. In short, 
the IBM 7070 gives more performance per dollar than any system in its class. 


The SYSTEM: Transistor design lowers initial cost, minimizes cooling 
power and maintenance needs. “Building block” design grows as you grow, 
Other exciting features: IBM 7070 “reads,” “writes,” computes simultane- 
ously; provides “automatic priority processing” for most economical use 
of system time. Ninety-nine built-in indexing words—more than in any 
other system—mean fewer operating instructions, faster, simpler pro- 


gramming. RAMAC® files provide immediate access to data. 


The SERVICE? Unmatched IBM systems know-how is part of every 

IBM 7070 “package.” From education of your personnel to top-notch 
service engineering, from program planning to testing—IBM men and 
methods stand by you to assure profitable operation as fast as possible. 
In addition, with the IBM 7070 you will receive a library of advanced 
programs at no extra cost! 


The SAVINGS: Major design breakthroughs make possible lower lease 
or purchase prices, lower operating costs. For example, the IBM 7070 
will sort at least 30% more economically than other computers. And 
equally important are the savings you make through added efficiency and 
more complete management information with the IBM 7070. 
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For further information, call your local IBM 
representative. Ask for free booklet, “IBM 7070.” 
Or write: International Business Machines Cor- 
poration, 590 Madison Avenue, New York 22, N. Y 
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Patrol Bombers 


—— 


»e 


Liaison Planes 


—* 


Helicopters 


a 


Jet Transports 


Missiles 


a9 


GROUND SPEED 


100 KNOTS 


DRIFT-ANGLE 


L pecrees R 


WHY RYAN CONTINUOUS WAVE RADAR 
IS BEST FOR DOPPLER NAVIGATION 


Through its pioneering work with the Navy and Army, 
Ryan has demonstrated that continuous wave radar is 
the best Doppler navigation system for every military 
and commercial application. 

Ryan RANAV* systems are the only CW Doppler 
navigators in production. They have major advantages 
for aircraft navigation, ground speed measurement, 
missile guidance, and helicopter hovering. For example, 
RANAV is: 

LIGHTEST — Ryan Doppler navigators are lightest, sav 
ing many precious pounds of weight, because CW radar 
requires less power for comparable performance and 
eliminates the need for many components required by 
pulse radars. RANAV also features a unique light- 
weight non-gimballing antenna system. 


SIMPLEST —RANAV requires no IF (intermediate 
frequency) amplifiers or automatic frequency control 
circuits. Only one microwave generator is used and the 
systems have less tubes and components 


MOST COMPACT — Inherent simplicity of CW radar 
systems plus the ingenuity of RANAV design has 
enabled Ryan to take most advantage of subminiaturi 
zation and transistorization, creating compact systems 
with advanced modular units and etched circuitry 


MOST RELIABLE— RANAV continuous wave automatic 
navigators are most reliable because they are simple, 
rugged, and completely transistorized. RANAV also 
uses a long-life transmitter and it features a foolproof, 
non-wiggly (fixed) antenna with no moving parts and 
no adjustments 


RYAN BUILDS BETTER 
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Military May Accelerate Lunar Base Plan 
Spurred by Soviet efforts toward lunar landings, U. S. leaders 
may push similar research plans. 


Airlines Set Stage for United Labor Front 
> ATA president scores bargaining tactics, demands of ALPA; union 
leader issues sharp rebuttal. 


Ruggedness Stressed in Caribou 
P Loaded to 93% of gross weight, de Havilland-Canado utility trans- 
port demonstrates 500 ft. takeoffs, landings on grass strip. 


AIR TRANSPORT 


Airlines Set United Labor Front 
PanAm Plans Jet Flights 

Boeing 707 Certified. . 

Eastern Asks Lease investigation. . 
Rothschild Resigns 

Cockpit Viewpoint 

United Opposes American Nonstop Bid 
Shortlines 

Airline Observer 

Airline Income and Expenses 


SPACE TECHNOLOGY 


Military May Accelerate Lunar Plan. . 
York Outlines Satellite Plans 

Air Force Rocket Sled Track 
Economic Role for Space Scientists... 
NASA to Open Doors on Oct. 1 

Genevt Notes Fusion Power Gains... . 


AERONAUTICAL ENGINEERING 


Sabreliner Flies Using J85 
Goodyear Tests VTOL........ 

NA. 39 Demonstration 

Ruggedness Stressed in Caribou STOL 
Victor Bomber Operations 

USAF Air Cargo Handling 

Production Briefing 


MISSILE ENGINEERING 


Sweden Orders Bloodhound 

New Atlas Nose Cone 

British Receive First Thor... . 
Hughes Unveils GAR-3 Falcon.... 
Polaris Foilure 


BUSINESS FLYING 


Business Flying Outlook . ate 
USAF Reveals Cessna L- 27 Cost Data. ; 


MANAGEMENT 


Canada to Use Boeing Bomarc 
Who's Where 


EQUIPMENT 
USAF High Temperature Oils 


Washington Roundup 
News Digest 


EDITORIAL 
Civil Space Role Defined 


COVER: First prototype of Blackburn NA.39 naval strike fighter made aerial 
passes over Farnborough show but did not land and was not on static display. 
Large NA.39 model was mounted high off ground, apparently to forestall 
any attempts to take detailed measurements. Aircraft is designed for high 
speed at low levels. For other NA.39 flight views, turn to page 49. 


PICTURE CREDITS 
Cove*—Russell Melcher; 19——Wide World; 20—North American Aviation nc 21—Pratt & 
Whitney Aircraft; 22—UP!i; 23—Hughes Aircraft Co; 24 (top)—Donn-Maur; 24, 25-——USAF 
26 (top)}—Goodyear Aircraft Corp.; 32, 55—Minneapolis-Honeywell; 39-—-U. S. Navy; 43 
Richard D. Bendeli; 40——Russell Melcher; 51—WADC; 55—Convair; 60-—de Havilland; 6! (top 
left}—{and bottom)}—Erwin J. Bulban; 61 (top right)—de Havilland; 67—Erwin J. Bulban 
73-Charles E. Brown; 61—Cessna 
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Integrated Hydraulic System 
for use in type 1 & 2 systems 
This lightweight space-saving 
package contains the following 
components: accumulator - 
pressurized reservoir — 
electrical and visual fluid level 


Hot air shut-off and 
pressure regulator; 
temperatures to 815°F 
inlet pressure to 250 , 
p.s.i ' 


‘ 
‘ 

’ 
’ 
' 
' 
‘ 

' 
' 
' 


outlet pressure ; 


indicator — high pressure check ! 


valve — full flow filter — 
— high and low pressure relief 
valve — air pressurizing valve 


pressure transducer — high and : 


low pressure quick disconnect 


Pneumatic actuators with : 
integral pressure snubbers; 


external buffer cylinder 


integral filler-check valve, : 
filters, etc., for operating : 


range from 5-30 p.s.i gs 


+ p.s.i ; pressure to 3000 p.s.i 


test couplings 


high pressure pneumatic equipment 


DESIGNERS AND MANUFACTURERS OF: high temperature and bleed air equipment 


RANDALL 
ENGINEERING 
CORPORATION 


5933 Bowcroft Street 
Los Angeles 16, California — 


Write for 
complimentary 
brochure 


hydraulic exotic fluids, gas and cryogenic equipment 
integrated hydraulic and pneumatic systems 


j 


TExas 0-8533 


IN 
THE 
COURSE 
OF 
EVENTS 


HIGH PRESSURE 
AIR SUPPLY TEST SYSTEM 

* 7000 p.s.i. and flow rates of 100 Ibs. per 
minute for short duration 

« lower continuous flow rates at 6500 p.s.i 

* designed specifically for the development and 
evaluation of Randall Engineering Corporation 
designed components and reaction type 
control systems for advanced aircraft 
missiles and space vehicles 

» high temperature testing of bleed air type 
and hot gas components 

« flexible to accommodate new fluids and gases 
as required, including extended ranges of 
pressures and flows 


“a priceless ingredient - 


proficiency 


high pressure nitrogen regulator : 
and integral full flow relief : 
valve — adaptable to a wide 
range of fluids and gases 

unusual environments; inlet 
pressure 100-5000 p.s.i.; outlet 
pressure 50-500 p.s.i.; flow rates: 
0-50 Ibs./min.; close regulation : 
and lock up range; individual : 
or automatic adjustments; 

no leakage 


Complex valves for 
special fluids and 
gases; valves shown 
used at hydraulic fluid 
temperature 350°F 


REPRESENTATIVES 


Martin Poggi 

9516 S. E. 15th Street 
Bellevue, Washington 
Cashin-Tipton & Associates 
3270 Rosecrans Street 
San Diego 10, California 
Willard Fox 

2926 East Coldspring Lane 
Baltimore 13, Maryland 
Hal Frees 

31 East Ridge Street 
Berea, Ohio 

Fred Bratka 

Box 13363 

Fort Worth, Texas 





EDITORIAL 





Civil Space Role Defined 


(Dr. Hugh L, Dryden, deputy administrator of the Na- 
tional Aeronautics and Space Administration and for 11 
vears head of its predecessor, the National Advisory Com- 
mittee for Aeronauties, last week emphasized the need for 
long-range, long-term financial support if the U.S. space 
effort is to succeed; the basic differences between NACA 
and NASA, and NASA's increased reliance upon the aviation 
industry. Because of its interest and importance, AVIATION 
Week is reproducing below significant portions of Dr. 
Dryden's speech at the Air Force Assn. convention in Dallas.) 


. . « Now, I must add that I am aware—I could say, 
painfully aware—of the belief stated in some quarters 
that unless there is a definite military potential to our 
work in space technology and space exploration, ade- 
quate financial support will not be forthcoming for long 
from future national administrations and future con- 
gresses. I am aware of the dangers of predicting what 
will happen in the future, but on the basis of what we 
already know, I think that in a relatively short time the 
economic payoffs of our civilian space effort will have 
been so large as to make the entire space effort fully 
self-financing. 

. .. In my personal opinion, it is factually incorrect to 
state that the only proper justification for supporting 
work in space is military. Plainly, it is a perversion of the 
facts to suggest that all non-military space activity 
should be considered mere “fun in space. . . .” 

. . . Our planning for space must be with the aware- 
ness that sustained and intensive efforts will be re- 
quired for many years to come. 

. . . It would be tragic indeed if our national space 
programs were to be subjected to the uncertainties of 
a “blow hot, blow cold” kind of financing. This possi 
bility, I believe, is most fortunately remote because of 
an awareness of how grave the urgency is for us to 
become and remain leaders in the exploration of space. 

Now, I should like to discuss briefly the National 
Advisory Committee for Aeronautics vis-a-vis the Na 
tional Aeronautics and Space Administration. For 11 
vears, I was privileged to head the NACA staff. The 
work of the 8,000 scientists, engineers and other em- 
ployes seeking solutions to the problems of flight rep- 
resented one of the best returns ever made on the tax- 
payers’ dollars. 

I am proud, and I believe my feeling is shared by all 
others of the organization, that the NACA was the 
choice of all other government agencies to serve as the 
nucleus of the NASA. 

But make no mistake, the NASA is a new agency. It 
will be different from NACA in many ways. The vital 
functions of NACA, research into the problems of flight, 
will be continued and perhaps even intensified, but this 
activity will be only one part of NASA’s programs 
NASA will have to administer substantial programs of 
research, development and procurement, on a contract 
basis. It will be spending large amounts of money, out 
side the agency, by contracts with scientific and educa 
tional institutions, and with industry. . . . 
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NASA will have to broaden and extend the excellent, 
teamwork relationships that NACA enjoyed over the 
years with the military services and with the airplane 
missile-space industry. It will be using facilities of the 
armed forces. . . . It will be expanding its own facilities 
at Wallops Island on the Virginia coast to permit 
launching satellites up to, say, 100-Ib. size. It will be 
operating satellite-tracking stations around the world 
It will be collecting great masses of scientific data, and 
reducing them to useful form... . 

This week (T. Keith) Glennan (NASA administrator 
addressed a message to all NACA employes. Referrin 
to the Sept. 30 takeover date, he conceded that one war 
to describe what will happen would be to quote fro: 
the legalistic language of the Space Act: “The NACA 
shall cease to exist . . . (and) all functions, powers, dutic 
and obligations and all real and personal property, px 
sonnel (other than members of the Committee), fund 
and records of that organization” shall be transferr« 
to NASA. 

Then he continued, “My preference is to state it it 
a quite different way. I like to say, and I believe | 
being very realistic and verv accurate when I do. tl 
what will happen Sept. 30 is a sign of metamorpho: 

. an indication of the changes that will occur as w 
grow to where we can do the bigger job that is ahead 

What does Dr. Glennan think about private indus 
try and the role it must play in our national space pt 
gram? I haven't talked with him about this, but I h 
read a major address of his, titled, “Industry's Next St 
in Atomic Energy,” made . . . just after he had complet 
two vears as a member of the Atomic Energy Comm 
sion. 

“Among the things I brought with me,” he said 
his going to the AEC . “was a strong belief in the 
essential rightness of the American system of free com 
petitive enterprise and a strong conviction that it cou! 
be made to work in the development of atom 
energ\ 

Later in his speech, he said, “I believe you will s 
why the government cannot be expected to carry the 
ball alone on this matter of industrial participation 
The commission's main job . . . is to guarantee the con 
mon defense and securitv. It is a big job, and a time 
consuming one, and if anvone thinks that the co 
mission can take time off from its defense work to look 
around for something to hand to industry on a sol 
plutonium platter, he is not being very realistic. Let 
there be no mistake about it; industry will get onl 
those things that it can prove it really wants, it can 
really handle and it really should have in the public 
interest.’ 

As I said, I haven't talked to him 
about the part of private industry in the space programs 
but if I were a wagering man, I'd bet a penny or tw 
that if you substituted space for atomic energy in what 
I've just quoted, you'd be very close to knowing what 
Keith Glennan thinks on the subject 


ibout his views 
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COT AR-SECOR is an automatic acquisition 
omnidirectional system, with angle resolution: 
10 parts per million; range resolution: 11/2 ft.; 
velocity: 0.02 ft. per second. 
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In the Front Office 


Dr. Fritz-Aurel Goergen, board chairman, 


Henschel-Werke GmbH, Kassel, West Ger 
many 


Daniel J. Haughton and Dudley E. 


Browne, directors, Lockheed Aircraft Corp., 


Burbank, Calif. Mr. Haughton is executive 
vice president of the company, and Mr 
Browne vice president-finance and con 
troller 

Rahland C. Zinn, a director and base 
manager of . Lockheed Aircraft Service 
International, Inc., Jamaica, N. Y 

E. M. Armstrong, vice president-customer 
relations, Coleman Engineering Company, 
Inc., Torrance, Calif 

D. R. Gero, vice president and general 
sales manager, G. M. Giannini & Co., Inc., 
Pasadena, Calif 

Ira Kamen, vice president, General Bronze 
Corp., Garden City, N. Y 

John M. Stuber, vice president and general 
manager, Minnesota Airmotive, Inc., Minn 
eapolis, Minn 

A. V. Zukas, vice president, Parker Air 
craft Co., Los Angeles, Calif 

Frederick W. Hesse, Jr.. vice president 
administration and finance, Space Tech 
nology Laboratories, a division of Ramo 
Wooldridge Corp., Los Angeles, Calif 

Arthur W. Miller, vice president and 
general manager, Ultradyne, Inc., Albuquer 
gue, N. M 

Warren R. Smith, general manager of the 
newly established Applied Science Division, 
Fairchild Engine and Airplane Corp., Alex 
andria, Va. 

Everard M. Lester, general manager, 
Engine Division of Fairchild Engine and 
Airplane Corp., Deer Park, N. Y 

Leete P. Doty, assistant general manager, 
Sikorsky Aircraft Division, United Aircraft 
Corp., Stratford, Conn. 


Changes 


Donald H. Preist, associate director of 
research, Ejitel-McCullough, Inc., San Car 
los, Calif 

Sidney C. Argyle, head-newly established 
Optics Department, Avionics Division, Acro 
jet-General Corp., Azusa, Calif 

Donald J. Gimpel, director of research 
and Ellison F. Miller, chief development 
engineer, Arnoux Corp., Los Angeles, Calif 

Pratt & Whitney Aircraft. a division of 
United Aircraft Corp., East Hartford, Conn 
has appointed the following assistant chief 
engineers: Davis G. Phinney, for production 
Connecticut operations, and Donald D. 
Yascal, for advanced projects, at the com 
pany’s Florida Research and Development 
Center 

Thomas P. Higgins, head-research and 
development activities, Lockheed’s Missile 
Svstems Division, Van Nuvs, Calif 

James B. Ford, manager-system publicity 
Capital Airlines, Inc 

Harrison F. Edwards, technical operations 
manager, and Harlan C. Pringle, ficld 
operations manager, Contracts and Service 
Division, Simmonds <Aerocessories, Inc., 


larrvtown, N. Y 
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INDUSTRY OBSERVER 


> Program to develop airborne ballistic missile detection aircraft equipped 
with infrared surveillance equipment which could nearly double the warning 
time now expected from ground-based Ballistic Missile Early Warning Sys- 
tem (BMEWS) is bogged down for lack of funds and over question of 
whether program should be sponsored by Air Force or Advanced Research 
Projects Agency. Infrared-equipped jet aircraft flying above 40,000 ft. 
reportedly could provide additional 10 min. warning time as well as pin- 
point ICBM locations for anti-ICBM missiles (AW May 26, p. 23). 


> Development work on a General Electnc combination turbojet-ramjet 
powerplant is an extension of the company’s basic J93 design planned for 
North American Aviation’s B-70 and F-108 Mach 3 aircraft. Known as the 
“OQ” version of the J93 and targeted for a Mach 5-6 range, the engine’s gen- 
eral scheme may have a Mach 8 limitation. The project is being supported 
by Air Force although no specific application has yet been projected for the 
powerplant. 


> Pratt & Whitney Aircraft also is working on a combination turbojet-ram- 
jet. Company's J58, which could be refined to serve as the turbojet portion 
of this combination, would be capable of developing on its own about 20,000 
Ib. thrust without afterburner and about 30,000 Ib. thrust with afterburner. 
Company's J91 turbojet development for the Convair WS-125A nuclear 
aircraft probably will be capable of developing 40,000 Ib. thrust with after- 
burner. 


> Proposals for supersonic military transport study contracts have been made 
by seven airframe companies to Air Research and Development Command 
Companies include Convair, Boeing, Lockheed, Douglas and North Amer- 
ican Aviation. North American's proposal covers a military transport version 
of the Mach 3 B-70. If the military transport application is accepted, the 
concept may be carried further and include development of a commercial 
transport configuration for Mach 3 and higher service. In this way, three 
different aircraft could develop from the basic weapon system program, with 
considerable redesign to meet military and commercial requirements 


> Navy has won its battle with Defense Department fiscal planners over the 
fate of the Eagle long-range air-to-air missile. Fiscal officials, faced with a 
tight budget, had asked Navy to adopt Air Force’s GAR-9 designed for the 
F-108 a abandon the Eagle for economy reasons (AW Sept. 15, p. 23). 
Navy, however, contended that the Hughes missile would not fit the Eagle's 
intended mission. Eagle is scheduled to be carried by the Grumman A2F 
attack plane now under development. 


> Space Technology Laboratories, scheduled to split from Ramo-W ooldridge 
Corp. and become a separate corporation, is making a series of proposals to 
Air Force in connection with the Man in Space Soonest project. Proposals 
cover bids for both the svstems engineering and technical direction of the 
MISS program 


> North American Aviation is considering formation of a scientific advisory 
group to assist top management in long-range space technology planning. 
Group would consist of outside consultants and company scientists. 


> l'irst static test firings of the Titan intercontinental ballistic missile engines 
at Cape Canaveral, Fla., are due within a few weeks. Flight test of the 
first Titan is expected by late autumn 


> Ship motion simulator for Polaris fleet ballistic missile has been completed 
by Loewy-Hydropress Division of Baldwin-Lima-Hamilton Corp. at Cape 
Canaveral, Fla., and accepted by Navy. 


© Air Force has asked Convair and Lockheed to submit proposals for nuclear 
powered aircraft designs by end of October in the hope of obtaining White 
House approval to proceed with design and fabrication of experimental 
aircraft 
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HOW THE SULIGOVSS WA) MELPED... 
DELIVER A HOT BLAST TO COLD JETS! 


Get ‘em into the air fast! But, complex machinery must be warmed up... and 


pumping high temperature, high pressure air into the jet engine melts ordinary hoses. 


The solution: A tough, flexible hose with two inner layers of high temperature 
silicone rubber bonded to an outer cover of closely woven “Dacron” fiber. 
Developed by Quaker Rubber Division, H. kK. Porter Company, Ine., 
Philadelphia, Pa., this hose utilizes UNION CARBIDE Silicone Rubber to resist 
temperatures from + 450 to — 80 deg. F. Weighing less than one pound per foot, it offers 
great flexibility for ease of handling. and is highly resistant to abrasion, 
This is another example of how the UNION CARBiDt 
Silicones Man has helped solve an “impossible” problem, 
A booklet —“Look to UN10on CarBiDE for Silicones” 
—describes silicone rubber and many other silicone 
products, Write Box IA-9701 today. Silicones Division, 
Union Carbide Corporation. 
30 East 42nd Street, New York 17, N. Y. 


The term “Union Carbide” is a registered trade-mark of UCC. 


In Canada: Bakelite Company, Division of L nion Carbide Canada Limited, Toronto 7, Ontario 























‘Direct Approach’ Need 


While President Eisenhower has been following a 
“second-hand” approach in the handling of scientific 
problems, Russia’s Nikita Khrushchev apparently has 
adopted the “direct” approach advocated by many U.S. 
scientists as the only real way heads of state can acquire 
an understanding of the potential of modern science. 

In the “second-hand” method, the President's princ- 
ipal scientific contact, Dr. James R. Killian, brie the 
Chief Executive after first distilling the primary facts con- 
cerning the complete range of scientific effort. The Presi- 
dent actually has little contact with scientists or with 
scientific topics and problems other than through Dr. 
Killian although this contact was broadened last week 
when the President first met with the National Acro- 
nautics and Space Council, which he chairmans under 
the law. 

Khrushchev, according to Moscow reports, is broad- 
ening his direct contacts with scientists and has held 
lengthy meetings with them. During the discussions, the 
scientists go over their objectives and problems and 
Khrushchev continually emphasizes the key role they 
are playing in the Soviet effort to gain a clear military 
and economic superiority over the U.S. 

The first of these informal conversations, held early 
this vear with members of the Presidium of the Academy 
of Sciences of the USSR, lasted approximately two hours 
This was the first time that the head of the Russian 
state or a high figure in the Communist Party had met 
with Soviet scientists on such a basis 

A. N. Nesmeyanov, president of the Academy, in a 
report in the Academy's journal, indicated that the first 
meeting with Khrushchev was very successful. The meet- 
ings have continued at fairly close intervals. 

Nesmevanov has reported that, since the first meet 
ing. Khrushchev has given the Academy a virtual carte 
blanche for its research. Any project that the Presidium 
of the Academy regards as necessary will be funded. 


Pentagon ‘Finalization’ 


Annual Pentagon exercise known as “finalization” of 
the next fiscal year’s budget is under way, accompanied 
by two other exercises that have become common since 
the “constant budget level” concept was born 
¢ Rumors that everything from major missile projects to 
turbine blades will be missing from next year's programs. 
e Echoing by defense leaders of the theme, sounded by 
Defense Secretary Neil McElroy several weeks ago, that 
military needs must, after all, be weighed against dollars 
available and that we can all get along with less. This is 
known in the Pentagon as the “manly” or “stiff upper 
lip” approach to budgetary affairs. Most recent examples: 
e “Our country’s military strength must be balanced with 
our economic strength. Neither must be subordinated to 
the other. If we neglect our military strength we may 
well find ourselves in the position where our economic 
strength is powerless to ensure our continued freedom. 
On the other hand, irresponsible spending for military 
hardware could result in our losing, without ever firing 
a shot, the very things we now would fight for.”—Gen. 
Nathan Twining, chairman, Joint Chiefs of Staff, before 
Defense Orientation Conference Assn. 

e “Technical developments and changes in strategic con- 
cepts frequently cause us to close existing installations or 
shift our procurement programs. We try to do this with 
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as little economic disruption as possible to the civilian 
economy, but our citizens must always remember that 
the Air Force’s business is defense, not economic sup 
port”—Dudley C. Sharp, assistant secretary of the Air 
Force for Materiel, at Air Force Assn. convention. 


Florida Delay 


Plans of three airlines to inaugurate service on their 
newly awarded routes to Florida in the early part of 
December in time to start schedules for the Miami win- 
ter season mav undergo a forced revision as the result 
of a Civil Aeronautics Board failure to issue a decision 
in the case. Route awards were announced in a “press 
release” by the Board last spring (AW April 7, p. 41) but 
no decision delineating the operating rights of the carriers 
on the three routes has been issued. 

Possibility was strong late last week that the long- 
awaited decision would be issued “within a few days,” 
but such reports have been persistently wrong in recent 
weeks. If a decision is not out by Oct. 1, these three air 
lines will be required to set back the Dec. 1 target 
date for the new service since the Board order will pro 
vide that routes cannot be implemented until 60 days 
after the date of the order. 


Space Law 


Pressure is mounting for action in developing a legal 
blueprint designed to insure orderly and peaceful use of 
outer space. One of the latest to point out the necessity 
of such action is Gilbert C. Jacobus, George Washington 
University research professor. In a speech at the Fed- 
eral Bar Assn. annual convention here last week, 
Jacobus warned that space law must keep step with 
scientific developments to prevent anarchy in the us¢ 
of outer space. He pointed out that there has been 
broad and intense effort to resolve engineering and other 
problems of space flight but that comparatively little 
attention has been paid to international relations. 


Airlift Debate 


Air Force Gen. Nathan F. Twining, chairman of the 
Joint Chiefs of Staff, has answered critics of the recent 
Lebanese airlift by saying it was not done too slowly or 
with too few aircraft but was planned and executed as 
“peaceable introduction of troops in a deliberate 
manner. 

“With regard to the airlift,” Gen. Twining told a 
Defense Onentation Conference Assn. meeting, that 
“the U.S. Air Forces in Europe have a normal comple- 
ment of 60 four-engine aircraft and 48 two-engine 
Fairchild C-119s. An additional 36 Douglas C-124s were 
provided by MATS to assist in this operation 

“These planes took care of the requirements of the 
operation. Had there been additional requirements, there 
were immediately available and operational 332 four- 
engine planes of MATS and the Tactical Air Command, 
without touching the planes used for necessary continu- 
ing air traffic for the Air Materiel Command, in essential 
support of the Strategic Air Command, or in use by the 
Navy. 

“In addition, 300 four-engine aircraft were available on 
short notice from commercial resources. In summary, 
over 600 four-engine aircraft could have been made avail- 
able almost immediately if they had been reauired.” 

—Washington staff 
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Atlas ICBM Explodes 


Thirteenth USAF-Convair Atlas intercontinental missile, fired in an attempt to reach its 
full 5,500 mi. range, exploded some 83 to 85 sec. after launching from Cape Canaveral, Fla. 
Missile’s nose cone is sharper than that on “ 
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series missile. 


York Outlines Satellite Plans 


Washington—U. S. satellites weigh 
ing from 500 Ib. to 1.5 tons 
flying sometime in 1959,” Dr. Herbert 
York, chief scientist of Advanced Re- 
Agency, told the De- 
Conference Assn. 


search Projects 


fense Onentation 
here 

(he satellites will be launched by in- 
termediate range and intercontinental 
range missiles with second stages added. 
York said these vehicle-plus-weight 
combinations are planned: 
e Satellites of “500, 1,000 or perhaps 
even 1,500 Ib.” launched by IRBMs 
vith upper stages now being developed. 
o Satellites of “1.5 tons or maybe even 
tons” launched by ICBMs plus 
upper stages 
e Satellites of “three or four tons” 
launched by ICBMs plus upper stages 
plus high-energy fuels 


two 
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“should be 


“There has been the impression that, 
in order to get big payloads like the 
Russians have put up, 3,000 Ib., it is 
necessary to do so with something that 
is somehow either much more exotic 
than we know how to do or that it re 
quires enormously bigger rocket boosters 
than we have,” York said 

“That isn’t so. The boosters of our 
ICBM type rockets will be capable of 
putting up 3,000 Ib. when additional 
conventional rockets are added as upper 
stages.” 

York also suggested two possible solu 
tions to “this problem” of the radiation 
in space discovered by Explorer satel 
lites: 

e “First of all, (it) does appear to con 
sist of 50-million volt protons; in that 
case it should be possible to shield a 
person with a few tenths of a ton of 


in unreasonable 
launch into 


This is not 
matcrial to 


shiclding 
amount of 
space. 
e “The other possibility is to go out 
through the poles, because although we 
are not absolutely sure, 
there is none of this 
north pole or south pole. It therefore 
looks as though the earth port 
that they like to write about in the com 
ics and science likely to 
be at the north pole rather than som« 
convenient place like New Mexico, o1 
wherever it is usually put.” 

Perhaps the most important point of 
the radiation discovery, York said, i 
fact that it was “completely unex 
pected.” Practical applications of space 
travel also are “likely to be things that 
we haven't thought of at all, rather than 
things which we are now definitely plan 
ning on doing,” he said 
e ARPA so tar has contracted f 
search and development and studi 
only through the services 
© Well over 90° of ARPA’s work is 
and ballistic missile defen 


defense emp 


it does appear 
over either th« 


spac 


fiction is more 


space 

grams, with mis 
the most people but not the most fun 
@ Remainder of the work 
studies, development of 


cals for solid pr pellants and cl 


is weal} 
analvsis her 
I ects 
e Each 
ballistic 
inti-missile missiles 

e Satellite orbiting 22,000 mi. f: 
earth and transmitting with 10 watt 
power on 100 megacycles and using 
250 kilocvcle bandwidth could be 
ceived on a home FM < radio set 

e Using 100 watts of power plus special 
antennas on the. satellite, it 
possible to broadcast commercia 


of the services is working 


. : 
missiic actense systems 


> 


should be 
1 tel 
vision to household equ 
half the earth 

e Using the power and frequency of 
the Bell System’s transcontinental mi 
crowave system and special antennas, it 


ipment 


should be possible to have some 10, 


voice conversations goimg on simul 


neously across the oceans, 


one satellite 


using 





Test Shot Eddy 


Last nuclear test series before the Oct. 
31 imposition of President Eisenhower's 
ban on nuclear weapons tests for another 
year was begun here with test shot Eddy 
the explosion of a small nuclear tactical 
warhead with 
kiloton. Eddy was suspended from a cap 
tive balloon at an altitude of 500 ft. 
Diameter of the fireball was estimated 
at 2,000 ft. or less. 

4 smaller device will be fired later in 
It will be located upon a 50 


a vield of a fraction of a 


the series. 
ft. wooden tower to minimize production 
Fireball is not 


of radioactive materials. 


expected to touch the ground. 
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Military May Accelerate Lunar Base Plan 


Spurred by Soviet efforts toward lunar landings, 
U. S. leaders may push similar research plans. 


Washington—Top U. S._ military 
planners, alerted to Soviet efforts to 
peas for manned lunar landings 
leading to the establishment of a moon 
base, are considering steps to push 
similar research in this country to nae: 
off what might be a disastrous repeti- 
tion of the “get-there-first” pattern by 
the Russians with its series of Sput- 
nik earth satellites. 

Even though realization of opera- 
tional moon bases are years in the 
future, the Soviet’s general philosophy 
is pointed toward work on a “very 
soft landing” on the lunar surface, put 
out a tank-type vehicle to cope with 
dust or volcanic rock cover in the explor- 
ation for the best successive landing 
pattern, set areas and permanent base 
iocation. 

Exploration information would be 
telemetered back to earth before a 
lunar takeoff for the return trip to 
earth with material samples, leaving the 
exploration tank behind. 

Homing beacon also would be left 
at a selected, feasible landing site on 
the moon to assist manned lunar 
follow-up vehicles to make “pinpoint”’ 
landings on the moon to ensure safety 
and to save time and effort in base 
establishment. 

Information is that Soviet planners 
have taken a very simple approach 
based upon the premise that the key 
factor in the projected establishment 
of a lunar base is concentration upon 
inalysis leading to the development of 
‘end-item”” equipment since most, or 
it least much of, the basic research and 
development will be accomplished in 
the normal course of development asso 
ciated with intercontinental _ ballistic 
missiles, earth and lunar satellites and 
other “close-in” exploratory space 
vehicles. 

Other evidence that Soviet planners 
ictively are headed along the technical 
road to the moon is the existence of 
a new, highly scientific Soviet movic 
film revealing detailed projections for 
manned lunar exploration. 

Large, precise working models are 
used in the film. Scenes show: 

e Probable rocket configuration. 

e Landing procedure, including retro- 
rockets for killing approach speed. 

e Final stage’s extensible legs with 
provisions for adjusting the length 
automatically to compensate for possible 
uneven terrain im achieving an even- 
keel setdown. 
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e Huge tank, which is put out from 
the final stage, then readied and pro- 
pelled over the lunar landscape. 

e Crewmen, who leave tank for brief 
periods to make measurements with 
scientific equipment, collect material 
samples for subsequent analysis. 

One of the preliminary undertones 
in Soviet progress toward a general 
lunar capability is the existence of a 
750,000 Ib. thrust operational military 
rocket booster developed for both mili- 
tary and satellite applications. Details 
of their engine are not even widely dis- 
seminated among Soviet scientists, ex- 
cept those working on the project, so 
close are the Russians in keeping this 
technical development quiet. 

By comparison, North American 
\viation’s Rocketdyne Division has be- 
eun work on 1.5 million Ib. thrust 
boosters for the Au and Army's 
Ballistic Missile Agency. The ABMA 
booster will combine engines similar to 
that in the Jupiter but with various 
modifications. Eight of these units 
probably will be required and possibly 
10 to compensate for the loss in efh- 
ciency resulting from combining the 
engines. This unit ready by 
next summer if the project gets proper 
emphasis. Ait unit would be a 
huge single barrel configuration 


l oree 


may be 


Force 


Renewed interest 


Renewed interest by top U. S. plan- 
ners in laving the initial foundation 
for lunar landings and bases, possibh 
within the next 10 years, brings into 
sharp focus the spasmodic but mtense 
controversy between prominent authori 
ties in both scientific and military cir- 
cles concerning the value of the moon 
us a military base. 

One of the most vocal critics in 
scientific circles of value of military 
launch sites on the moon has been Dr. 
Lee A. Dubridge, president of the Cali- 
fornia Institute of Technology, who has 
warned against “wild programs of Buck 
Rogers stunts and insane pseudo-mili- 


tary expeditions” (AW March 31, p. 
22). 





Swedish Bloodhound 


London—Sweden has placed an order 
for the Bristol-Ferranti Bloodhound 
guided weapon system. It is Britain’s 
first guided missile sale to a foreign 
country. 











On the other hand, scientific and 
military proponents who see the moon 
as a possible military base contend that 
no one at this time can definitely rule 
out the feasibility of its potential. They 
contend that the possibilities of space 
utilization are shrouded because of the 
infancy of exploration in this field and 
that plans must be made now, for ex- 
ample, for possible use of the moon for 
military purposes to insure that the 
U.S. effort will be ahead of, or equal 
tu, Soviet capabilities. 

Proponents of a lunar base adimit 
that adverse criticism of the moon base 
philosophy from some scientists has in 
fluenced thinking in high official circles 
Other factors, they sav, which have 
caused hesitancy in putting support be 
hind moon base preparational studies, 
have been the desire to get the United 
Nations behind a “no claim” approach 
to eliminate possible international con 
troversies in space exploration, the cur 
rent emphasis upon [CBM and IRBM 
programs and the uncertainty 
preceding the creation of the 
National Aeronautics and Space Admin- 
istration. 

Outspoken proponent of moon base 
utility is Brig. Gen. Homer A. Boushey, 
Air Force director of advanced tech 
nology. Gen. Boushev feels that the 
moon provides a retaliation base of un 
equalled advantage (AW Feb. 10, p.27 
“If we had a base on the moon,” Gen 
Boushey has said, “either the Soviets 
must launch an overwhelming nuclear 
attack towards the moon from Russia 
two to two-and-one-half days prior to 
attacking the continental U.S. (and 
such launchings could not escape de 
tection) or Russia could attack the 
continental U.S. first, onlv and in 
evitably to receive from the moon 
some 48 hours later sure and 
destruction.’ 

Gen. Boushey declared 
“.. . I for one would not like the Rus- 
sians te prove to us that the moon 
a useful military site, for our future 
may be determined by the answe: 
Shall we or the Soviets find that an- 
swer?” 

Final disposition of where support 
will be channeled in this controversy 
has not been resolved, but top U.S 
planners in the over-all defense and 
space technology picture are receptive 
to proposals for studies to tackle some 
of the initial problems envisioned in 
the long-range approach to manned 
lunar landings and bases. Sizable 
initial financial support for this work 
may not be too difficult to get, observers 
close to the picture believe. 
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By Erwin J. Bulban 


Philadelphia—Fecling that business 
tiving market has reached the end af a 
“leveling off” period brought about by 
the nationwide business recession and 
is now making a firm recovery pervaded 
the atmosphere here at National 
Business Aircraft Assn.’s 11th annual 
meeting and forum. 

Indications are that softness en 
countered by varied segments of the 
industry was felt most by firms doing 
modifications of airframes, and then by 
equipment manufacturers—particularl 
wvionics suppliers—with airframe build 
crs feeling the leveling off the least. 

Contributing to declines not only 
was the general practice by many 
business aircraft users of paring oper 
ating budgets and putting off planned 
purchases until business revived, but 
also the knowledge that considerable 
new equipment had passed the engi 
necring and test stages and would be 
ready late this vear or early in 1959. 


Avionics Firms Hit 


Avionics manufacturers were partic 
ularly affected by this tendency of 
customers to hold off until new items 
became available Business aircraft 
users were encouraged in this thinking 
by the tone of the NBAA meeting in 
Denver last vear, where much new 
cquipment was shown in mockup, and 
also where firms which previously had 
been heavily committed to military and 
airline business indicated that they were 
coming into the executive aircraft mat 
ket to diversify their sales effort 

Collins Radio Co. personnel, for 
example, noted that commercial sales 
this vear probably will come to some 
$111 millon compared with approxi 
mately $120 million in Fiscal 1957, but 
sav that Fiscal 1959 should see the sales 
build up to $150 million. Bendix Radio 
Division reported that its commercial 
market showed a slippage of some 25 
tu 30% earlier this vear, but that 
business shows a definite upswing, 
tarting this month 

Airframe manufacturers put on the 
strongest display of their lines ever seen 
at one of these conventions. Complete 
lines of business aircraft were shown 
both statically in downtown Philadel- 
phia at the Penn Center and the Phila- 
delphia International Airport, where 
ittending pilots were given opportunity 
for free demonstration flights. 

Spotlighting the aircraft display was 

lineup of five turbine-powered execu- 
vive aircraft at the airport, which pro- 
vided tangible evidence that business 
fiving’s jet age has arrived. The lineup 
included Lockheed Jetstar, Grumman 
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Gulfstream, Fairchild F-27, Convair 


YC-131C and Beech Morane-Saulnier 
MS-760 Paris jet, all of which partici 
pated in a flyby Wednesday of some 19 
different types of business and utility 
aircraft. Included in the flyby were 
new versions of the Bell 47-J Ranger 
an Omega BS-12 twin-engine helicopter, 
Vertol 44; Hiller UH-12E and turbine 
powered Sikorsky $-62, Vertol 107 and 
R public Alouette. 

Lockheed, Grumman and Fairchild 
report that they now have a total of 
112 orders for executive versions of 
their new aircraft. Lockheed savs it has 
70 production line positions for the 
Jetstar assigned to corporations and 
Grumman says it has sold 27 Gulf 
streams, with the first production air 
plane going to Sinclair Refining Co 
early next vear. Fairchild notes that the 
recent purchase of an F-27 by R. J 
Reynolds ‘Tobacco Co. brings its tally 
of executive customers to 15 

Others include Continental Can Co.., 
General Tire & Rubber Co., Butler 
Aviation, Bank of Mexico, Westing 
house Electric Corp., Ideal Cement Co., 
Champion Spark Plug Co. and Kim 
berly-Clark Corp. 

Jetstar stirred considerable interest 
due to the first public appearance of 
Pratt & Whitney Aircraft Division's 
new 2,900-Ib. thrust JT-12 turbojet 
engine at the convention and _ the 
aunouncement that this powerplant 
will be available for installation on the 
Jetstar. Pratt & Whitney made a 
strong showing at the NBAA conven 
tion to throw its turbine powerplant 
hat into the business flying market, in 
competition with General Electric J85 
and Wright TJ37. The JT-12 also is 
suitable for installation on the North 
American Sabreliner and the four-jet 


Business Flying Market Making Recovery 


McDonnell UCX 119, not yet rolled 
out 

Pratt & Whitney says that it expect 
to make production deliveries of JT-12s 
suitable for manned aircraft installation 
beginning in October, 1960, and indi 
cations are that the engine will be 
highly competitive in price with th« 
General Electric, Fairchild J83 and 
Wright engines 


Design Simplicity 

Price of the JT-12 probably will b 
under $50,000. JT-12 has been running 
on test since Mav, 1958, and complete d 
a 50-hr. endurance run last month 
Weighing only 430 Ib., the singk 
spool axial-flow engine has a thrust-to 
weight ratio of 6.75 to 1. Specific fuel 
consumption is .93 at takeoff thrust 
rating and .89 at maximum cru 
power of 2,140 lb. thrust in its com 
mercial configuration. Military model 
designated 60, is planned for operation 
bevond Mach 

Major reason for the low price of th 
new engine is emphasis on design sim 
plicitv. Pratt & Whitney engineers 
staved away from employing new 


fabrication methods and relied on 
proven techniques. ‘The engine has onl 
three bearings; a simple single fuel 


nozzle is used in place of the usual 


cluster of nozzles in each combustion 
chamber and many accessories arc 
scaled-down versions of those used in 
larger airplanes 

New specifications for Jetstar wit! 
four JT-12 powerplants show that 
will have a long range cruise speed 
526 mph. true airspeed at 45,000 ft 
compared to 518 mph. with four J55 
and 505 mph. for two Wnght TJ-37s 
under the same conditions. Speed for 
maximum rate of climb goes up to 365 





~. 


CUTAWAY version of Pratt & Whitney JT-12 2,900 Ib. dry static thrust turbojet was 
displayed publicly for first time at National Business Aircraft Assn. annual convention 
Philadelphia. Lightweight (430 Ib.) engine completed a 50 hr. endurance test last month 
Engine is scheduled for use in the McDonnell UCX transport (AW July 25, p. 29) 
possibly in missiles, drones and commercial aircraft. Single spool design is aimed at low 
specific fuel consumption. The JT-12 provides 6.75 Ib. thrust per pound of engine weight 
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Sabreliner UTX 


Uses J85 Engines 
On Initial Flight 
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North American Sabreliner UTX twin-turbojet utility transport is first new aircraft to fly 
with General Electric J85 lightweight, low fuel consumption engines. Aircraft made its 
first flight this month at Palmdale, Calif. (AW Sept. 22, p. 37). Test pilot J. O. Roberts 
and copilot Gage Mace took the Sabreliner to 35,000 ft. and reached speeds of about 400 
mph. First takeoff roll was 3,000 ft. at maximum gross weight of 15,300 Ib. Engineers 
say normal design takeoff roll is 2,500 ft. Aircraft has leading edge slats extended and 
gear down in top photo but main wing flaps are not extended as in a landing configuration. 
Bottom photo shows aft placement of J85 engines. Sabreliner carries 4-8 passengers at 
speeds up to 575 mph. Cabin is pressurized at 8,000 ft. The aircraft is company funded 
and is available for purchase by the military on an off-the-shelf basis. Fuselage is 43 ft. 
long with 42 ft. wing span. Height is 16 ft. Extra-wide pilot's windshield has been pro 
vided for maximum visibility. 
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cussions with the U. S. for supply of 
the large computers needed and to 
arrange for Canadian industry sharing 
in production of the total equipment 
required. System would be used with 
Pine Tree line. 

¢ Cancellation of the Sparrow II proj- 
ect being carried on by Canadair Ltd. 
Canadair has a laboratory under con- 
struction for this project but a relatively 
small staff involved. 

e Cancellation of Astra, a special flight 
and fire control system for the Avro 
CF-105. A fire control system and 
weapon now in production in the U. S. 
will be used instead. Probably the 
weapon will be Sparrow III. 

Diefenbaker said it would cost $1,250 
million in addition to the $303 million 
already spent to finish the Sparrow II, 
Astra programs and provide about 100 
CF-105s. By making the reductions 
scheduled, unit costs which would have 
amounted to about $12.5 million an 
airplane under this program can be 
reduced to $9 million. 

“As the age of missiles appears certain 
to lead to a major reduction in the 
need for fighter aircraft, Canada can- 
not expect to support a large industry 
developing and producing aircraft solely 
for diminishing Canadian defense re- 
quirements,” Diefenbaker said. 


IT&T Wins Contract 
For SAC Control Unit 


Washington—International TT ele- 
phone and Telegraph Corp. has been 
selected by Air Force to develop and 
produce its new Strategic Air Command 
Control System (SACCS). New global 
data processing system is intended to 
keep the SAC commander continuously 
posted on the current state of readiness 
and the location of every strategic 
bomber and missile, including airborne 
aircraft (AW Sept. 1, p. 15). 

New SACCS, identified as supporting 
system 465L, is expected to slash the 
time delay in obtaining readiness status 
information from several hours to a 
matter of minutes, according to an Air 
Force spokesman. 

Air Force has programmed $32.6 mil- 
lion for the program from Fiscal 1959 
funds, but the system is expected to 
cost approximately $150 million before 
it becomes operational. 

New control system will consist of 
information entry devices at every SAC 
base, each connected to a central com- 
puter at SAC _ headquarters near 
Omaha, plus associated displays to 
quickly indicate the readiness status at 
bases throughout the command. 

Information on the number of opera- 
tional aircraft, location of those on mis- 
sions and estimated time to repair non- 
operating aircraft will be punched into 
information entry devices at each SAC 
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base on an around-the-clock basis, keep- 
ing the central headquarters computer 
abreast of the existing situation. 
International Telephone and Tele- 
graph was selected in a — 
with 14 other companies that submitted 
seven individual or team proposals. 


Clouds Dissipated 
In Test With Carbon 


Washington—Navy has created and 
destroyed clouds by seeding with carbon- 
black particles two-millionths of an inch 
in diameter. Seven clouds, seeded over 
the south Georgia coast from a Lock 
heed WV-3, were dissipated in from 
24 min. to 20 min. Typical cloud 
ranged from a base at 5,000 ft. to a top 
at 11,000 ft. 

Seeding also formed three single 
clouds and one line of clouds. Liquid 
carbon solution, poured over a mile 
long track at 4,000 ft., formed a line 
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with bases at 3,000 ft. and tops at about 
6,000 ft. 

Experiments were conducted last 
July 29-31 by Naval Weather Service 
under the direction of Dr. Florence W 
van Straten. 

Carbon used ranged from 14 Ib. dry 
packages to 6 lb. suspended in liquid 
Dr. van Straten and Dr. J. E. Dinger, 
head of aerology branch of the Naval 
Research Laboratory, had conducted 
preliminary laboratory experiments. 

Navy said the air tests demonstrate 
feasibility, and the next steps are a study 
of cloud physics, attempts to effect fog, 
stratus clouds and thunderstorms, and if 
these are successful, “the exploitive 
stage.” 

NRL scientific advisor R. E. Ruskin, 
and his assistant Donald Purdy of NRL, 
worked with Dr. Straten. Cmdr. Nich 
olas Brango of Navy Airborne Earl 
Warning Squadron Four at Naval Ai 
Station, Jacksonville, directed air oper 
ations 
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Hughes Unveils GAR-3 Falcon 


Most recent Falcon air-to-air guided missile, GAR-3 (left), is powered by a longer-lived 
solid propellant rocket engine, according to Hughes Aircraft Co. Predecessor Falcon, 
GAR-1D (right), is powered by a Thiokol engine. Missiles use radar homing. GAR-3 
has a ceramic nose cone manufactured by Corning Glass Works which is resistant to 
effects created by high speed and temperature. GAR-3 has longer airframe, greater 
wingspan and extended stabilizers in comparison with GAR-1D. 
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Thor Delivered to RAF for M 
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issile Squadron Training 


Douglas Thor intermediate range ballistic missile is delivered by the U.S. to the 77th Strategic Missile Squadron, Royal Air Force, at 
Feltwell, Norfolk, England. Decision to fire the 1,500 mi. range missile would have to come from both the U. S. and British governments. 


mph. with JT-12s, compared to 330 
mph. with J85s and 355 with TJ-37s. 
Lockheed also reports that the JT-12 
installation will sharply cut Jetstar take- 
off and landing requirements. Takeoff 
length field at full gross weight of 
37,000 Ib. is given as under 5,000 ft. 
with JT-12s; slightly over 6,000 ft. 
with J85s and slightly over 8,000 ft. 
with T]-37s. 

Grumman announced a substantial 
piice increase for its Gulfstream here, 
now quoting the airplane cost at $845.,- 
000, minus interior and radio. Previ 
ous airplane price was approximately 
$700°000. 

Forthcoming heavy activity in sell- 
ing large numbers of Convair-liners be- 
ing released by airlines, in preparation 
for turboprop and jet operations, to 
the business and aircraft user, also was 
prominent here. Frederick B. Aver and 
Associates, which recently contracted 


to purchase 24 Convair 240s from 
American Airlines, has reached an 
agreement with AiResearch Aviation 
Service Co., Los Angeles Convair con- 
version specialist, to provide “execu- 
tive Aver-Liners” with a completely 
new interior for business use at $385,- 
000. 

An airline configuration of the air- 
plane will sell for $250,000. Ayer says 
that the first executive conversion of 
the former AA240 now is going through 
AiReSearch shops and will start a two- 
month demonstration tour around the 
country starting Oct. 12. 

Allison has signed an agreement with 
PacAcro Engineering Corp., Santa 
Monica, under which PacAero will 
handle conversions of 340s and 440s to 
take Allison 501-D13 turboprop en- 
gines. PacAero is shooting for a target 
cate on Nov. | for Civil Aeronautics 
Administration certification. 


Canada to Use Boeing Bomare; 
Tightens U.S. Procurement Ties 


Washington — Close U.S.-Canadian 
cooperation in the design and produc- 
tion of advanced aerial weapons prob- 
ably will begin within the near future, 
with each country depending upon the 
other for vital components in their 
common weapon systems. 

First implementation of the new 
international purchasing policy was 
evidenced by the Canadian decision to 
incorporate the Boeing Bomarc inter- 
ceptor missile in Canada’s air defense 
system, a move announced by Prime 
Minister John Diefenbaker last week 
and reported by Aviarion Week on 
Sept. | (page 26). 

The Canadians also have dropped 
their promising Mach 2-plus manned 
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interceptor, the Avro CF-105 Arrow, 
and only 37 flight test copies will be 
produced unless U.S. or NATO orders 
save the aircraft. 

Long-standing Canadian policy of 
maintaining domestic sources for pro- 
duction of defense equipment probably 
will be set aside in the case of the 
Bomarc and its ground control system. 
Canadair will produce the Bomare air 
frame in Montreal, but no definite 
decision has been made as to production 
of powerplant and guidance systems. 
Due to the heavy costs involved, author- 
ities in Ottawa are leaning toward U.S. 
suppliers rather than incurring the 
added expense of creating Canadian 
sources. 


All indications are that the Canadian 
government is not taking unilateral ac 
tion in considering increased Canadian 
dependence upon U.S. industry. The 
U.S. and Canadian weapon develop 
ment effort will be more closely inte- 
grated in the future and a greater num- 
ber of U.S. design and production con 
tracts will be placed in Canada. There 
is great Canadian reluctance to allow 
design teams that have produced ad 
vanced equipment such as the CF-105 
and the Iroquois turbojet engine to die. 

A change im Canadian military doc 
trine also is involved in the Bomarc and 
CF-105 decisions. Last vear, Canadian 
Defense Minister G. R. Pearkes, Air 
Marshal C. R. Slemon, of the Roval 
Canadian Air Force, and other officials 
were clear in expressing their belict 
that manned interceptors were essen 
tial to a well-balanced air defens 
They definitely did not consider an all 
missile defense to be satisfactory. 

Present funding for the CF-105 is 
$303 million, which will pay for the 37 
flight test aircraft. The aircraft will not 
be completely equipped. Only a few 
models of the Arrow’s complex fire 
control and navigation system will b« 
built for test purposes. One hundred 
Arrows completely equipped would cost 
an additional $1,250 million 

The Canadian Bomarc will be located 
at two bases in northern Ontario 
and Quebec areas, according to the pres- 
ent plans, and will be operated by the 
RCAF. 

John Diefenbaker, in revealing the 
change in Canadian defense policy, said 
that Canada will strengthen the Pine 
Tree radar system to control more effec- 
tively the increased speed and numbers 
of aircraft involved. 

The Canadian decision meant these 
major steps: 

e Adoption of SAGE (semi-automatic 
ground environment), which entails dis- 
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COLEMAN engineering pusher sled, powered by three modified Aerojet 











Bomarc engines, propels 2,500 Ib. to Mach. 2. 


Air Force Sled Track Adapted for Missile 


By Evert Clark 


Washington—Air Force's supersonic 
rocket sled test track at Hurricane Mesa, 
Utah, is now being used for air-to-air 
missile testing and is being considered 
as a free-flight launcher for larger staged 
missiles and space vehicles. 

One of the facility’s first space tasks 
will be the testing of the escape capsule 
for the North American X-15 rocket 
research vehicle. 

Unique features of the Hurricane 
Mesa site include a 1,500 ft. drop from 
the end of the track to the valley below, 
which means that many test items can 
be recovered, and the 75 mi. of unin 
habited country available beyond the 
end of the mesa for an instrumented 
fiee-flight range. Instrumentation now 
runs approximately 5 mi. out from 
the mesa. 

The facility, formerly known as the 
Supersonic Military Air Research Track 
(SMART), is called Hurricane Super- 
sonic Research Site (HSRS). It was 
built for Air Research and Development 





Command's Wright Air Development 
Center in 1955 bv the Coleman Engi 
neering Co. Inc., of Torrance, Calif 
Coleman also is operating contractor. 

When the 12,000 ft. dual rail track 
was built, it was planned primarily as 
a seat ejection test facility and also as 
a research tool to advance the art of 
rocket sled testing 

First two vears at HSRS were occu 
pied chiefly with tests of ejection sys 
tems. These have included the Republic 
F-84, North American F-86, Northrop 


F-89, Lockheed F-94, Boeing B-52, 
Convair F-102, Lockheed  F-104, 
Chance Vought FS8U-1, high speed 
tests on the Martin-Baker seat and 
tests of the Convair and Lockheed 


industry ejection systems 

This work has contributed to tech 
niques of testing and sled design, and 
has progressed in the past year into 
testing of the top speed capability of 
parachutes at speeds up to Mach 1.5 
for recovery of small] air-to-air missiles 

One result of what has been learned 
is that special sled vehicles duplicating 


the cockpit of the particular aircraft, are 
now being used when a seat is tested, 
because specific airflow around a nose 
configuration directly affects behavior 
of the seat at ejection, and also affects 
seat design 

Recently, there have 
measures tests against air-to-air missiles 
Missile is carried along the track and 
fired from the sled at a target several 
miles out from the end of the mesa 
Counter-measures are used against the 
missile in an attempt to confuse it and 
throw it off 

Coleman contends that there still is 
inadequate application of track testing 
and estimates that perhaps one-half of 
the track testing being done is devoted 
to problems that were not visualized 
hve vears ago 

In addition to continued 
seats and capsules such as the Stanle\ 
Aviation Corp system for the 
X-15, Coleman has 
or proposed to USAF these uses of th« 
Hurricane Mesa track 
e On-track or captive testing. Repre 


been counter 


course. 


testing of 


esCa pe 


either conducted 





MISSILES or space vehicles launched from Utah track get effect of extra booster, have 75 mi. free-flight range. 
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Test Runs 


sentative work includes test of chaff 
dispersions flutter, blast or gust loads, 
rain erosion, aerodynamic tests, sonie 
boom damage evaluations, high-speed 
wire laying, linear acceleration, impact 
tests and use of a venturi high Mach 
generator on the sled as a traveling 
wind-tunnel. Tunnel speeds of Mach 
6-8 for several seconds are 
feasible and Mach 15 is 
possible 

© Over-the-cliff tests. Photographic and 
electronic instrumentation along the 
track and in the recovery area below the 
cliff, plus the use of telemetry, pro- 
vides information on the complete 
operational cycle from beginning of 
the run to impact. Types of tests in- 
clude air blast, impact, tests of cargo 
containers, electronic marker 
and survival equipment. 

e Seat escape systems. In addition to 
tests with instrumented anthropomor 
phic dummies, tests have been run with 
live subjects. Both subjects and expen- 
test items are recovered by para 
chute. Live subjects have been recov 
ered after runs at Mach 1.3. 

led C. Coleman, president of Cole- 
man Engineering, believes the real po- 
tential of the facility that has not been 
tapped so far is its use as a free-flight 
range, a feature nO other test track has. 
He believes also that test tracks gen- 
erally have not been adequately reor- 
ganized as the intermediate dynamic 
testing tool between wind tunnels and 
actual full-scale flight. 

Free flight tests of missiles would be 
useful first of economy and 
because the sled provides an additional 
booster that can accelerate a heavy 
vehicle to as high as Mach 2.5 before 
stages of the missile itself are fired. 


considered 
considered 
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MISSILE testing has been added to seat ejection tests on aircraft such as B-52, F-105 


lest vehicle with a 10,000 lb. weight 


has been discussed as a design objec 
tive 

Free flight could be used to test 
e Missile stage separation. 
® Missile firings against moving targets 
launched from the valley 
© Missile stability or component tests 
such as guidance and control 
e Fuel sloshing in an instrumented 
section simulating the fuel tank por 
tion of a missile. Programmed course 
variations can be induced and the effect 
of sloshing measured by airborne 
ground cameras 
® Bio-physics capsules for 
research work 
e Tests of missile fin opening, cross 
wind firing and warhead or warhead 
decoy explosion patterns 

Coleman now has a 


below 
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and 


icromedical 


six-ton, threc 


Mesa 


at USAF’s Hurricane track. 


barrel pusher sled in preliminar 





flight 


rating tests. It is powered by threc 
\crojet-General Corp. liquid fuel B 
marc rocket engines, using red fuming 
nitric acid and JPX. Coleman designe« 
ind built the support equipment. Acro 
jet says the sled can push a pavload of 
2,500 Ib. to a velocity of 1,600 mpl 
Coleman says a top speed of Mach 2 

could be reached, using newer prope 

lants. Limitation on rocket sled spec« 

still is considered to be primarily on 


of the life and 
Extensive modification of the t 


water brake system was required f 


new sled. Normal braking load 
300,000 Ib. was increased to 
600.000 Ib 

' Length of the track is 12,000 ft 
full length is not used in all runs 


7,000 ft 


can be extended to | 


strength of the slipper 
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DROP of 1,500 ft. from mesa to valley makes recovery of test items possible. 
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Economic Role Seen 
«| . . 
For Space Scientists 

Ft. Worth—Scientists and engineers 
have increasingly important roles in 
making economic decisions on new 
weapons at both business and govern- 
ment levels, C. J. McCarthy, board 
chairman of Chance Vought Aircraft, 
told a Texas Section meeting here of the 
Institute of the Aeronautical Sciences. 

Observing that it would cost more 
than $400 billion to complete all the 
realistic space projects proposed by 
qualified scientists, McCarthy said the 
decisions on which projects to develop 
are linked to the ability of managers to 
analyze pertinent information and judge 
its relative importance. 

Faced with inevitable financial limita- 
tions, both government and industry 
must integrate their scientists and en- 
gineers in the decision-making struc- 
ture, McCarthy said. This means that 
scientific personnel must not only 
understand the technical aspects of a 
problem, but must also know of the 
other resources available for thé job. 

Various economic pressures make 
it dificult to make decisions “in which 
we have complete confidence,” McCar 
thy said. “We frequently have to take 
rather outrageous gambles, cither on 
the financial side or on the scientific 
side, as we turn down some very prom 
ising projects which the opposition 
might pick up and capitalize on. 
Nationally, this is just about what we 
did in the large rocket propulsion ficld 
in the late 1940s and early 1950s.” 

Discussing _ aviation economics, 
McCarthy observed that the airframe 
industry has had an average profit on 
sales of 2.5% in the 1946-57 period 
while the average for all major U. S. 
manufacturers was 6.3%. 

He told the IAS group that this low 
return is a serious handicap and means 
a severe strain on financial resources 
to meet responsibilities in research 
and development and, at the same time, 
to increase production capacity and 
make major changes in techniques. 

The aircraft industry is investing 
heavily in new facilities in spite of a 
surplus of factory space built for con- 
ventional aircraft production, and the 
industry is now in the seventh year 
of a 10 year, $1 billion, privately 4- 
nanced expansion program. 

Renegotiation Act was described by 
the Chance Vought official as another 
roadblock to progress. He said that 
the situation no longer exists where 
clearly excessive and unreasonable prof- 
its can be made. “Large contracts are 
now either cost plus fixed fee or incen- 
tive type. I do not know of any instance 
where an excessive profit has been made 
on cost plus fixed fee contracts—it just 
can’t be done.” 
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Goodyear Aircraft Corp. is making an aerodynamic study for the U.S. Army of a VTOI 
aircraft powered by two combined rotors housed in the wing-fuselage area. Aircraft would 
make the transition from forward flight to hovering by changing direction of airflow 


Goodyear Tests Single-Powerplant VTOL 














Airfoil-shaped louvers in Convoplane’s upper, lower wing surfaces open to permit movement 
of air from above aircraft downward through rotor, providing thrust for hovering (top). 
When louvers are closed, air is ducted through wind leading edge and expelled through 
trailing edge (bottom). Cencept is being tested at Akron, Ohio. 
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NASA to Open Doors on Oct. 1; 
Laboratory Names Are Modified 


By Ford Eastman 


Washington—Plans and programs of 
the new National Aeronautics and Space 
\dministration have progressed to the 
point where Dr. T. Keith Glennan, 
NASA administrator, will proclaim the 
organized and ready for business 
beginning Wednesday. The proclama 
tion beats the 90-dav deadline set by 
Congress by approximately one month 

At the same time that NASA becomc 
1 reality, the 43-year-old National Ad- 
visory Committee for Aeronautics will 
cease to exist and its personnel, facilities 
and functions will be absorbed by the 


iVCNcy 


new agency 

Although details of the organizational 
structure of NASA will not be an 
nounced until later, these changes will 
become effective with the changeover 
from NACA to NASA 
e Names of Langley Aeronautical Lab- 
oratory, Langley Field, Va.; Ames Aero 
nautical Laboratory, Moffett Field, 
Calif., and the Lewis Flight Propulsion 
Laboratory, Cleveland, Ohio, will be 
changed to Langley, Ames and Lewis 
Research Centers. Names of other 
NACA centers will not be changed 
e The 28 advisory committees and sub 
committees, now a part of NACA, will 
be reconstituted as advisory committees 
to the NASA until the end of the vear 
in order to complete their activities 
At that time, thev will be abolished 

Most of the existing policies under 
which NACA now operates will remain 
in effect until they are no longer ap 
plicable. 

Meanwhile, another step toward de 
veloping a national space program was 
taken last week when the President 
called a meeting of the National Aero- 
nautics and Space Council, a nine- 
member high-policy group headed by 
the President 

The council was created by the same 
act that established NASA to survey, 
develop and designate direction of all 
significant aeronautical and space activi- 
ties through the President. NASA will 
have responsibility for non-military 
space activities, while the Defense De- 
partment will continue to be responsible 
for space activities of a military nature 
or those associated with national 
defense 

Attending the mecting, besides the 
President, were Defense Secretary Neil 
McElroy, Undersecretary of State Chris 
tian Herter, an alternate to John Foster 
Dulles, Secretary; Dr. Keith Glennan; 
Dr. Alan Waterman, director of the Na- 
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tional Science Foundation; Dr. Detlev 
Bronk, president of the National Acad 
emy of Sciences 

Dr. James Doolittle, vic president 
and chairman of the board of Shell Oil 
Co.; William A. M. Burden, president 
of the William A. M. Burden Co., New 
York; Willard F. Libby, member of the 
Atomic Energy Commission and alter 
nate to the chairman, and White House 
aides Gordon Gray, Karl Harr and Dr. 
James R. Killian, Jr 

A White House spokesman said the 
council plans to hold meetings about 
once a month but that most of the 
jects discussed probably would not be 
national policy is in 


sub 


disclosed since 

volved 
Congress, in creating NASA 
cally directed the 
for the widest practicable and 
f information 
ind results 
ted 


dire Cd 


sp cifi 
agency t provid 
Ippro 
priate dissemination of 
concerning ts 
thereof.” The 

However, Congress did call upon the 
President to submit a report in Januar 
which shall include the fol 


activities 
council was so 


each veal 


lowing 





Polaris Failure 
Cape Canaveral, Fla.—First two-stage 
test vehicle of the Polaris intermediate 
range ballistic missile was destroyed by 
the range officer 43 sec. after 
its launching from Air Force Missile Test 


safety 


Center here last week. 

Primary purpose of the firing was to 
test the guidance and control system by 
operating the solid fuel engine of each 
stage for a short time, obtaining precise 
thrust termination in each stage by blow- 
ing a panel in the side of the engine and 
dropping internal pressure below the 
minimum required to keep the propel- 
lant burning and operating the stage 
separation devices and maneuvering the 
missile during powered flight. Range of 
the flight was to be well below maxi- 
mum. 

This test program came to an end 
when the pitch axis programmer failed 
to accomplish the first task set for it—to 
turn the missile from a vertical to a south- 
easterly path. The missile was destroyed 
a few thousand feet above the firing pad 
and large portions of it fell near a popu- 
lated section about five miles away. No 
one was injured and no property damage 
was reported as a large piece of the mis- 
sile exploded on impact with the ground 
and one large piece fell into the Banana 


River. 
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station technology 
Air Force Boeing Bomarc interceptor 
Missile, triggered from a SAGE | 
at Kingston, N. Y., last week succes 
fully intercepted a supersonic X-10 tar 
get drone after launching from the Ai 
Force Missile Test Center, Cape Can 
iveral, Fla. Drone crashed and burn 
on landing but radar and telemetry « 


essful superson 


ost 


firmed the first succ 


intercept by the Bomarc 

General Electric Co.’s C]J-805 
mercial turbojet received 
type certificate from CAA 


engine final 


American Machine & Foundry Co 
has completed engineering study 
tracts for Convair-Astronautics Division 
of General Dynamics Corp 
transportation, handling and 
equipment for the Atlas ICBM 
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Airlines Set Stage for United Labor Front 


ATA president scores bargaining tactics, demands 
of ALPA; union leader issues sharp rebuttal. 


By L. L. Doty 


Washington—In its first public at- 
tack against the Air Line Pilots Assn., 
the airline industry last week bluntly 
scored the bargaining tactics of the 
union and the pay of its members to 
bring the smouldering differences be 
tween the two groups into sharp focus 

Charging the pilots with keeping the 
urline industry on a “constant merrv- 
go-round,” Air Transport Assn. Presi- 
dent Stuart G. Tipton called upon the 
imion to accept a responsi- 
bility” in labor-management relations 
lipton made the charges in an address 
delivered before the Boston Rotary Club 
last Wednesday 

This first attempt by the industry to 
1ir its controversial problems with the 
pilot group in the open at once drew 
bitter rebukes from the union president, 
Clarence Sayen, in Chicago. It is ex- 
pected to touch off a series of clashes 
between the airlines and their pilots 
which may block the way to inaugura 
tion of jet service on target dates late 
this vear and early next vear. 

lhe speech, which had the tacit back 
ing of at least eight airline heads but 
was not necessarily cleared by the in- 
dustry generally, is being construed here 
is setting the stage for a new get-tough 
policy by the airlines with the pilots’ 


“sense of 


union 


Airline Plan 


Such a policy will be backed by at 
least one of two plans which the sched 
uled airlines have been discussing se- 
cretly for the past two years as a means 
of pull ng more power to their side of 
the bargaining table. Neither plan has 
vet drawn the unanimous support of the 
industry but most observers feel that 
although Tipton made no reference to 
it in his speech—the Boston blast will 
trigger a renewed industry move to put 
the plans into action. 

First plan, which is now being balked 
at by only three airlines—reported to be 
National, Pan American and TWA-— 
calls for the organization of a joint nego- 
tiating committee that will represent the 
entire industry in all individual disputes 
with the pilots. 

As a bulwark against strikes or the 
threat of strikes, the airlines will protect 
themselves with an industry-wide insur 
ance coverage, presumably to be under- 
written by Llovds of London, that will 


28 


give financial help to any airline 
grounded because of a strike. 

The second plan, which is less likely 
to be implemented because the industry 
is sharply split down the middle for and 
against it, calls for legislation that would 
switch jurisdiction of labor negotiations 
from the Railwav Labor Act, the law 
presently covering the airline industry, 
to the Taft-Hartley law 


Carrier Support 


Those carriers supporting the switch 
feel, as Tipton worded it, that “ALPA 
is often able to use the machinery of 
the Railway Labor Act to its own 
advantages.” Opponents of the plan 
fear that the more stringent character of 
the Taft-Hartley Act might result in 
such tactics as slow-downs and exces 
sive absenteeism as 
benefits. 

Although Tipton did not touch on 
cither plan, he did make references in 
his speech to the problems that might 
feasibly be settled bv the joint negotiat 
ing committee. He said 

. An economically powerful union 
can employ the ‘whipsawing’ technique 
so effective in railroad and maritime 
labor history. The technique calls for 
playing one airline off against another 


means of winning 


and one concession against another. At 
1 later date, concessions made by the 
various individual consoli 
dated into an agreement embodying all 
the objectives that the union originally 
set out to attain.” 

Tipton charged that “between 15 
and 20 airlines at a given time ar 
involved in one phase or another of 
negotiations by ALPA” and added that 
and the end of 1959, 
will expire and 


Carriers are 


‘between 
21 existing contracts 
have to be renegotiated.” 

He accused ALPA of using the strike 
threat at least during virtually 
every negotiation of a contract and 
pointed out that the strike threat can be 
used to “attempt to drive customers 
during the preliminary war of 


now 


once 


away 
nerves.” 


Sayen Rebuttal 


ALPA president, Clarence Saven, told 
Aviation Week that Tipton’s state 
ments were “misleading.’”’ He said that, 
during the 27 years of ALPA history, 
995 contracts have been negotiated and 
that only three strikes have been called 


because of “economic issues.” 


1951, he said, there has been 
only one strike because of 
reasons—the recent strike 
year against Western Airlines—and that 
he said, was a “completely unnecessary 
strike. 

Saven 
ment of 
negotiations and added that 
line managements are completely out 
of touch with the basic problems” of th« 
industry 

Here is the latest boxscore on current 
negotiations between the Air Line Pilots 
(ssn. and the airlines 
e Caribbean Atlantic, Bonanza and 
Piedmont pilots have taken strike votes 
e Westem Air Lines is in arbitration 
Company will present its case Noy. 19 
cn the total of 19 issues involved 
eAmerican, Eastern, Great 
Northeast, Panagra and Pan 
ire in mediation 
e Waiting negotiations are California 
Eastern, Pacific Northern, Seaboard and 
Western, Trans Ocean and _ Trans 
World Airlines 
@ West Coast Airlines is befo 
finding board 


Since 
cconomic 
earlier this 


accused Western's 
“egotism and ineptness” in 
“most ai 


manage 


Lakes, 


American 


Profit Margin vs. Pay 


lipton called attention in his speech 


to the industrv’s “dangerously low 
profit margin resulting from the rising 
expense level and the “government ceil 


} } 
said the il 


ing on prices.” He 
item of expense to the indust: 
payroll ind added 

“The highest paid group of airline 
employes are the pilots who constitute 
less than 10% of the total 
force but receive over 20 
payroll ” He estimated the 
come for captains who flew as captains 
throughout the 12 months of the veat 
to be $17,718 in the domestic trunk 
industry and $22,288 in the interna 
tional field. 

Tipton said the Air Line Pilots Assn 
is demanding as much as $45,000 pe 
vear for pilots flying jet aircraft 

Saven replied to these statement 
with charges that the airlines hav 
created their own chaos 
ind now expect emploves and the gov 
ernment to “bail them out.” He a 
cused the industry of foot-dragging on 
such matters as airport development 
and air trafic control problems and 
added that there has been no prepara 
tion for the jet age by those airlines 
who “wanted to jump into jet opera 
tions overnight.” 

“Now the airlines want the employes 
to accept whatever burden that comes 


iirline work 


of the tot 


iverage in 


‘economic 
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with this lack of 
ALPA president said 

Sayen emphasized that the average 
salary of pilots is $12,500 a vear and 
claimed that Tipton was “misleading” 
by averaging wages of top pilots with 
a means of mak 


preparation,” th« 


2U vears of service as 
ing his point 


ALPA Rebuttal 


Saven contended that the speech was 
characterized by the philosophy of just 
urlines, not all the 52 companies 
ALPA, and added that 

dominating the Au 
American and Pan 


1 few 
epresented by 
the two 
l'ransport 
American 
In a fact-finding sheet issued by ATA 
n conjunction with the speech, it was 
pointed out that trunk-line carriers have 
YO pilots who 1 


Carric! 
Assn irc 


reported a total of 
in excess of Sz 

st vear 
lhis compares with the 133 
officers and emploves of the trunk-line 


earned $2 


compan 


, 


industry who last veatr 0.000 
or more 
In support of the second plan of 

carriers to battle the pilots’ union, Tip 
ton devoted a large portion of his talk 
to the “archaic” 
pilots’ union. He referred to “Decision 
83"’—a concept issued in 1934 by the 


old National Labor Board. 


Decision 83 


Decision 83 was incorporated in the 
Civil Aeronautics Act of 1938 and last 
summer was carried over into the Fed 
eral Aviation Act of 1958 without any 
public protests from the airlines. Be 
cause it is carried within the law, ALPA 

the only union which has working 
structure and working 

vered by a federal 


laws governing the 


mditions, rate 
time limitations 
statute 

| pton stressed that the 
tors and the short working life pro 


well as the 


safety fac 


Visions, as various pro- 


ductivity Decision 83, are 
“completely inconsistent with the facts 
of today.” 

On the 
risk calculators who 
surance rates offer the 
for “airline pilots as applies to house 


phases of 


point of safetv, he said that 
determine life in 
SaATNIC premiums 
painters.” 

Referring to the “short working life” 
of a pilot, he that 80% of the 
pilots emploved by one major carrier 
in 1937 are still on the payroll and 
that six of them are over 60 vears 
of age 

Productivity provisions, he said, ig- 
nores increased maintenance costs, cap 
ital outlay and other related factors 
stemming from technological advances 
ind added, “by relating pay to specific 
productin itv of one piece of equipment, 
the pay of a select few may. . . sud 
denly skyrocket to extreme and dispro 
portionate heights.” 


said 


how 
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PanAm Plans to Start Jet Flights 
Despite Airport Clearance Doubts 


New York—Pan in World 
Airwavs last week with 
plans to begin transatlantic jet service 
Oct. 26 further uncertainties 
on 


about how th ts will be 


Ameri 
went ahead 
rat pit 
and 
allowed to operate 
By mid-week, the 
ceived no. ofhcial 
Boeing 707-120 
national Airport, 
at Paris, ¢ lampin 
London Airport 
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¢ Paris airport spokesman denied 
that restrictions 
operation of the 707 at 
Che airplane’s noise tests at 
month were “completely 


ports new might 
set on 
Bourget 


Paris this 
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the airport 1s ven for 
tion But th okesman adde 
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Boeing 707 Receives Certification 


Certificate of airworthiness for Boeing 707 jet transport is presented to William H 


Allen, right, president of Boeing Airplane Co., by James T. Pyle, left 
Administration administrator, and Sinclair Weeks, Secretary of Commerce. 


Civil Acronautics 


The 707 is the 


first American turbojet-powered transport to receive CAA certification. 





winning the race and would beat the 
707 onto the Atlantic. 

The Italian’ official’s statement 
aroused a variety of interpretations 
In Washington, it was construed as a 
pressure move designed to force the 
United States into granting more route 
concessions to Alitalia, the Italian flag 
carrier 

Although the Italian government has 
made no ofhcial bid to reopen talks on 
the bilateral agreement with the U. S., 
the subject was recently raised with the 
U. S. ambassador in Rome. State De 
partment officials believed this was a 


prelude to new demands by Italy that 
Alitalia’s routes be extended within the 
U. S. bevond the Boston and New York 
gateways now served 

Jet noise, which has been the major 
stumbling block to clearance at Idle 
wild, was not considered a factor in 
the Rome situation. Ciampino is fat 
out from the citv. Traffic control, how 
ever, may be a real problem at the 
Italian airport 

PanAm plans initial service from New 
York to Paris and Rome on the Oct. 26 
date New York-London service ts 
scheduled to follow on Nov. 16 


Kastern Asks Lease Investigation 


Washington—Eastern Airlines moved 
last week to block an impending lease 
and stock exchange agreement between 
Pan American and National Airlines 

AW Sept. 15, p. 38) by calling for a 
full-scale Civil Aeronautics Board in 
vestigation of the proposal. 

As filed with the Board, the three- 
part agreement calls for a mutual ex 
change of 400,000 shares of common 
stock between the carriers plus an op- 
tion by Pan American to purchase an 
additional 250,000 shares; the short 
term lease te National of Boeing 707 
121 jet transports for the next two 
winter seasons beginning Dec. 10, and 
a long-term lease for the two-way rental 
of 707s and Douglas DC-8s for the next 
10 vears. 

The latter agreement would allow 
Pan American to strengthen its equip- 
ment program during the transatlantic 
summer season and aid National in 
meeting its winter requirements. Na- 
tional would thus gain a competitive 
advantage over Eastern and Northeast 
tirlines by introducing the first jet 
equipment over the New York-Miami 
route in addition to earning equity 
capital to finance its jet program 
through the stock option provision. 

A further stipulation of the stock 
option tailors Pan American's purchas« 
to the expected high load factors for 
the first jet flights on the Florida route. 

Over a_ three-year period, Pan 
American would be authorized to buy 
the 250,000 extra shares at $22.50 a 
share based upon an expected load 
factor of 80%. For each point below 
this percentage, the carrier would be 
restricted to 8,333 shares less, according 
to the agreement. 

While the two carriers have filed the 
proposal as three separate agreements, 
Eastern contends that the application 
is a “one package” deal which would 
result in the control of National by 
Pan American through the acquisition 
of 36% of National’s outstanding 
stock by 1961. 

Eastern further contends that each 
part of the agreement is interdependent 


30 


to the other and has asked CAB to 
maintain the status quo of the parties 
pending a hearing 

Attornevs for Eastern said failure to 
act on this request could result in the 
inability of the Civil Acronautics Board 
to exercise its statutory powers over the 
agreement, either before or after the 
proposal is consummated. As filed by 
the airlines, the agreement asks a 
CAB ruling relinquishing the need for 
formal approval of the long-term lease 
section, a ruling on the stock transac 
tion that there will be no acquisition of 
control or approval of such acquisition 
and serves notice that the parties are not 
seeking CAB approval of the short 
term lease provisions filed under Section 
412 of the Civil Aeronautics Act, which 
does not require Board approval 

Eastern claims the agreement would 
be in violation of Section 408 of the 
Civil Aeronautics Act which calls for 
CAB approval of acquisition of control 
of anv air carrier. 

A subsection stipulates a hearing to 
determine if any violation has taken 
place, but it would have to be invoked 
almost immediately to prevent Pan 
American and National from placing 
the proposal into immediate effect, 
Eastern attornevs said 

Actual control of National could 
come about at a Nov. 7 stockholders 
meeting of the airline and approval of 
the delivery of 400,000 shares, or 26% 
of the National stock to Pan American 
three davs later, the Eastern attorneys 
said. 


Lockheed Boosts 


Range of Electra 
Los Angeles—Lockheed Aircraft Corp. 


last week announced it has increased the 
flight range of its turboprop Electra 
transport from 2,750 to 3,460 mi. by 
increasing the aircraft's fuel capacity 

Added fuel capacity, according to 
the company, will be about 900 gal. and 
will permit operation of transcontinen- 
tal flights with a two-hour fuel reserve. 


On a recent test flight, the plane was 
fiown 2,775 mi. nonstop from Burbank 
to Brunswick, Me. with a sufficient fuel 
reserve to cover another 690 mi. and 45 
min. holding time. Block speed on the 
flight was 411 mph 

According to Northeast 
additional fuel would be added to th 
urcraft with fillet tanks at a modifica 
tion cost of about $11,000 per aircraft 
Northeast, which has 10 Electras on 
order with an option for an additional 
two, has ordered the 
its fleet 

lotal fuel capacity of the modified 
uircraft will be increased from th 
standard 5,506 gallons to 6,406 gallon 
for airline Lockheed al 
is understood to be increasing the tota: 
takeoff weight of the plane from 113 
000 Ib. to 116,000 Ib. to permit trans 
continental operations 


FCC Acts to Relieve 
Telemetry Congestion 


Washington—I ederal 
tions Commission has acted 


Airlines, th 


modification f 


operations 


Communica 
to relic 
congestion in the airborne 
telemetry band (215 with the 
illocation of a 100 megacvcle band of 
the spectrum in the 1,435 to 1,535 m¢ 


present 


>> 
>> me 


region 
The commission's action followed a 
petition early this vear by th 
Acronautical Flight Test Radio Co 
crdinating Council representing mem 
bers of the Aircraft Industries Assn 
Council Chairman R. E. Winslow of 
Boeing Airplane Co. praised the FCC 
for its prompt action 
New 1,435-1,535 me 
under discussion by telemetry manu 
facturers and users for time 
FCC's action comes 


filed 


band has been 


sornne 


is no SUTpPTIs 





Rothschild Resigns 
Washington—Louis S. Rothschild last 
weck resigned as Undersecretary of Com 


merce for Transportation, a post he has 
1955. Although the contro- 
settled during 


held since 
versial Tacan issue was 
Rothschild's term as undersecretary and 
chairman of the Air Coordinating Com 
mittee, he repeatedly drew criticism 
from aviation groups for failure to lend 
strong Commerce support to air trafhc 
control and airport projects. He also 
was accused of slashing Civil Aeronautics 
Administration appropriations requests 
before the 
prompted Congress to give the agency 
the funds it required. Rothschild, who 
said he was retiring to devote more time 
to personal affairs, recently made a bid 
to head the new Federal Aviation Agency 
but was unsuccessful despite the strong 
backing of Commerce Secretary Sinclair 
Weeks. 


series of midair collisions 
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\viaTion Weex check of several telem- 
ctry manufacturers reveals general ap- 
proval and enthusiasm for the new 
band, with a number of companies al- 
ready developing equipment for it. 
Chey include: 

¢ Bendix Pacific plans to develop both 
1irborne FM/F™M and pulse code modu- 
lation (PCM) equipment for new band, 
has started preliminary work, expects 
to have the rst production units avail- 
able in approximately eight months. 

¢ Radiation Inc. reports preliminary de- 
sign efforts in the new band but no pro- 
duction schedules yet. A spokesman says 
the company expects to produce trans- 
mitters, receivers and phase-lock de 
modulators for new telemetry band. 

¢ Tele-Dynamics Inc. reports some air- 
borne FM/FM type bread-board equip- 
ment for new frequency is now operat- 
ing in its laboratory. The company 
could have initial production units 
ready in eight months if customers 
place orders soon, a spokesman said. 
The company expects to develop air- 
borne PCM equipment for new fre- 
quency. 

® Texas Instruments, Inc. savs it is 
working “vigorously” on development 
of equipment for new telemetry band, 
that preliminary models of 1,435-1,535 
mc. transmitter are already well along 
and production is expected within a 
few months. 

Manufacturers generally expressed the 
view that the new telemetry band will 
accelerate the use of pulse code modu 
lation instead of FM/FM. Lymiting 
item on the early implementation and 
use of the new band may be the speed 
with which the military services pro- 
cure and install new microwave 
telemetry receivers at major aircraft and 
missile test sites 


Centerline Runway 
Lighting Evaluated 


Washington—Centerline pattern of 
runway approach lights and runway il 
lumination for touchdown have been 
tentatively endorsed by the Civil Aero 
nautics Administration as a result of 
valuation tests. 

In a preliminary evaluation report 
conducted in cooperation with the Air 
Force, CAA found optimum configura- 
tion for narrow-gage lighting system to 
consist of 8 ft. bars on a 200 ft. longi 
tudinal spacing with an inner gage 
width of 60 ft. Lights, in the configura 
tion, were set to intersect the runway 
centerline at a distance of about 700 ft 

Development of runway surface tex- 
ture bv low-level floodlight illumination 
of the surface was found to be effective 
in providing sensitive height indication 
at touchdown. Floodlights also proved 
to provide directional, pitch and roll 
guidance in the touchdown area. 
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The CAA Stands Alone 


About 18 months ago this author participated in a flight test program at 
Andrews Air Force Base in an effort to evaluate two new types of runway 
lighting—flush mounted units and edge flood lighting. A report of this 
activity appeared here in three columns last year (AW July 22, July 29, 
Aug. 19.) Now the Civil Aeronautics Administration has issued its findings 
in Technical Report No. 338. It should be stated here and now that there is 
genuine disagreement in many quarters not only with the conclusions reached 
in Report 338 but also with its method of presentation. For instance, fine 
print on the cover page announces that “No responsibility is assumed for 
completeness or accuracy of this report.” 

Here we have a document written by Messrs. James H. Harding, Ravmond 
C. Herner and Robert F. Gates, stamped with the seals of CAA and the 
Department of Commerce, United States of America, adorned with the 
names of Sinclair Weeks, Secretary, U.S. Department of Commerce, James 
T. Pyle, CAA administrator, and D. M. Stuart, director, Technical Develop 
ment Center, and yet out of this entire conglomeration nobody is willing 
to take responsibility for the report 


Merely Private Opinion? 


Is it then merely private opinion? If so I have absolutely no quarrel with 
it. After all, I sound off regularly. But is it fair to embellish private opinion 
with official seals and titles? For obvious reasons, technical data originating 
in the U.S. merits considerable attention abroad. This places a moral obli 
gation on reporters, committees and agencies to report their findings in a 
manner which is not only objective and factual but which is not misleading 
Report 338 does not meet these specifications 

It was apparent at the beginning of this program that CAA personnel 
were against flush lighting and were attempting to “‘sell’” edge lights 
despite the fact that many persons who would have to use these lights in 
bad weather considered flush units superior. Edge lighting has been installed 
at Washington National Airport for some time and pilots are asked to 
comment on them. Nearly all these comments are obtained in weather 
above 500 ft. ceilings and | mi. visibilities—far above the weather minimums 
which are of interest to most users. These reports are bound to be favorable 
since few pilots have ever seen the flush, narrow gage lights. The voting 
therefore is one-sided 


Report Ignores Recommendations 


During the one night of real testing (actual zero-zero weather) two ait 
craft were used at Andrews Field. One was a CAA Douglas DC-3, the 
other an American Airlines Convair of which I was listed as captain with 
a “crew” consisting of Captains W. A. Jensen, of Air Transport Assn., 
E. A. Cutrell, now of Air Modernization Board, and D. S. Little of Ameri 
can. I do not speak for these men but at a meeting subsequent to the 
zero-zero flights our recommendations were given to the CAA. Report 335 
has ignored these recommendations—in other words, it fails to considet 
50% of the evidence. 

It has always been assumed in these quarters that CAA was supposed 
to act the part of “servant” representative for civilian users of the airspace 
(The CAA itself is hardly an important user.) In technical matters, when 
the users need a certain gadget for their operations, the CAA should have 
very good grounds for attempting to override its constituents 

Many persons, some in CAA, are hard at work trying to get ready for the 
coming jet transports. Visual aids are vital to the success of these jets 
Once upon a time aeronautical progress was sabotaged for nearly a decade 
by CAA’s insistence on the notorious “slope-line” approach lights. Ar 
we now to witness a runway light repetition of this? 











United Opposes American Nonstop Bid 


By Robert H. Cook 


Washington—Addition of a third 
nonstop carrier in the New York-San 
l'rancisco market may cause compett- 
tive losses sufficient to endanger the 
investment future of the entire airline 
industry, United Airlines charged, in 
opposing American Airlines’ applica 
tion for nonstop authority between the 
two cifies. 

A. M. de Voursney, vice president of 
United, told the Civil Aeronautics 
Board that such a “body blow” would 
result in a net income loss of $6.4 mil- 
lion by United and Trans World Air 
lines in 1960. De Voursney said pre- 
sent competition. between the two 
Carricrs 1S expected to produce a net 
profit of $1.4 million for United and 
I'WA, while the addition of American’s 
competifion would convert a net profit 
of $871,000 for United to a net loss 
of $1.6 million for this route segment. 

Citing a forecast of United system 
earnings, de Voursney told the Board 
‘the airline’s net earnings will drop to 
$2.1 million in 1960, rise to a $4.5 
million peak by the following vear and 
then decline to $2 million by 1963 
with losses predicted for both 1964 and 
1965. He said that the expected traffic 
growth by 1965 will not pull the New 
York-San Francisco route out of the red 
He predicted an estimated $2.2 million 
segment loss for 1965 if American is 
allowed nonstop authority over the 
route 

United and TWA presently have 
nonstop authority in the New York- 
San Francisco market while American 


is forced to stop at Chicago. American 
contends that failure of the Civil Acro 
nautics Board to lift the restriction will 
virtually eliminate the carrier from the 
market since passengers will demand 
nonstop service with the appearance 
of jet aircraft. 

If approved by the CAB in time, 
American’s application would allow the 
carrier to begin the first nonstop jet 
service between the two cities by Jan 
11, witnesses for American testified 

Pointing out that United and Trans 
World carried 32% of the domestic 
trafic during 1957, de Voursnev asked 
the CAB, “if two of the largest car 
riers in the industry cannot rely on 
their regulated status to control ex 
cessive competition and preserve carn 
ing power, what then, is the invest 
ment future for the rest of the 
industry?” 

The financial 
carners, he said, will do much to influ 
ence investors in airline securities. 

In particular, United criticized 
American’s prediction of a 10% annual 
trafic growth for the New York-San 
Francisco route in addition to an in 
crease of 10 and 15° respectively in 
1959 to allow for alleged traffic under 
development and passenger appeal of 
the new jets. 

None of the present 
American, expect to begin a full jet 
service pattern on the route for the 
entire vear, de Voursney said, because 
of limitations on jet deliveries. Effect 
of the greater drawing power of jet 
aircraft is expected in 1960, he said 

Believing that business traffic will 


fortunes of the two 


Carricrs, OF 


TWA 707 Transports Assembled 


Nose sections of four Trans World Airlines 707 jet transports take shape at Renton, Wash., 
plant of Boeing Airplane Co. Two other TWA 707s are on the assembly line. First 
of eight Model 120 jets ordered by TWA are scheduled for delivery by the first of next year. 
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account for the major portion of any 
expected traffic gains, United estimated 
trafic stimulation attributable to jet 
service in 1960 at 12% 
with American’s estimate of a 25% in 
crease in the 1960 traffic volum« 
the normal rate growth 

Noting a gencral decline in the 
trafic rate growth of the New York 
San Francisco market during the past 
five vears, de Voursney said that United 
has estimated a trafhe growth averaging 
only 6% annually for the route. Hi 
added that trafhe on _ this 
during the months of January, March 
May and July 8.68 less than 
during the same months of 1957 

The August volume was 7.1 less 
than that for the same month last 
year, indicating that total trafic on th 
route this year may be less than in 
1957, de Voursnev said 

In further objections to the approval 
of American's application, United men 
tioned the inauguration of polar routes 
between San Francisco and Europe by 
Pan American and TWA and bilateral 
agreements awarding San Franci 
New York routes to British Oversea 
Airways Corp. and Qantas Airways 
additional .trafiic diversions 

During June, Pan American car 
2,159 passengers from San Francisco t 
Europe via the polar route, while BOAC 
and Qantas carried 1,162 and 552 ov« 
respectively, on th 
Data on TW A's 
availabk d 
three 


is Compared 


ibove 


scgment 


was 


scas 
transcontinental routc¢ 

polar route was not 
Voursney said, but the 
listed accounted for 129 
daily, or the equivalent of more than 
one first-class DC-7 roundtrip per day 
De Voursney said 
service can be expected to increase the 


passengers, 


imTict! 


Passe ngcrs 


expansion of thi 


diversion 


ry’ " 
l'rans-Canada Faces 
New Competition 
Ottawa— Trans-Canada An 
face the prospect of competition on its 
Canadian transcontinental routes fo 


the first time when the Canadian Ai 
lransport Board meets next week t 


Lines will 


begin a series of hearings on the need 
for a new alr service. 

First of the hearings held 
Monday in Vancouver and will be fol 
lowed by hearings in Edmonton, R« 
gina, Winnipeg and Moncton. Public 
hearings will begin here Oct, 20. Ca 
nadian Pacific Airlines, leading con 
tender for any new routes that may b« 
granted, is seeking transcontinental 
routes between Vancouver and Mont 
real as well as routes between Edmonton 
and Toronto and Winnipeg and Mont 
real. 


will be 
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SHORTLINES 





> American Airlines reports a new 
monthly domestic airline industry 
record for air freight. The airline 
carried 9,418,000 ton miles of air 
freight during August as compared with 
the old record, also set by American 
during May, 1957, of 7,960,000 ton 
miles. The August figure is a 22.5% 
gain over the August, 1957, figure. 


> Pan American World Airways carried 
6,441 westbound passengers across the 
Atlantic during the height of the late 
summer rush during the week ending 
Sept. 6. The airline says the total repre- 
sents a 19% increase over the samc 
westbound peak of 1957. 


> British West Indian Airways plans to 
increase its Vickers Viscount service 
from New York to Trinidad from four 
to six flights weekly beginning Nov. 1. 
Stops will be made at Bermuda, An- 
tigua and Barbados en route on Sunday, 
Wednesday and Friday; the ‘Tuesday 
flight will stop at Bermuda, San Juan, 
Antigua and Barbados. All flights to 
Trinidad will depart New York Inter- 
national Airport at 10 a.m. EST. 


> LAV, the Venezuelan airline, wil! in- 
stall the Bendix RDX1B weather radar 
system, already installed in one LAV 
Lockheed Super Constellation, in six 
additional aircraft. Lockheed Aircraft 
Service-International, which maintains 
LAV’s international fleet, will do the 
installation. The aircraft involved are 
used on LAV’s U. S.-to-SSouth America 
and Caracas-to-Europe routes. 


© Deutsche Lufthansa will inaugurate 
service to Cairo on Nov. 1. The new 
route will connect with the carrier's 
daily service from New York to Frank- 
furt and will be routed via Munich, 
Istanbul and Damascus. 


® Northeast Airlines was scheduled to 
increase its Vickers Viscount service in 
the Washington-New York-Boston areas 
last week. The airline planned to add 
two roundtrip flights from New York 
to Boston and three roundtrip flights 
from New York to Washington. 


> Northwest Airlines says it will offer 
more than seven million passenger seat 
miles per day during the coming winter 
months, an 11.2% increase over the 
comparable period last year. North- 
west’s winter schedules, which were to 
begin yesterday, will include daily 
flights from Seattle-Tacoma to Hono- 
lulu. Northwest also plans to retire all 
of its Douglas DC-3 aircraft now used 
on some local routes through Montana. 
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AIRLINE OBSERVER 


> Chances are strong that the Civil Aeronautics Board will pave the way 
for a second fare increase this year by approving Continental Air Lines’ 
“package” tariff revisions that were filed to become effective Oct. 1 (AW 
Sept. 22, p. 38). Continental's tariff filing is closely patterned after the 
fare differential rate structure recommended by Dr. Paul Cherington in 
his report to Presidential Aide Elwood Quesada. Since the report ha 
strong White House backing, its recommendations are not likely to b 
ignored by the Board. Basically, the Continental tariff calls for a 6‘ 

increase in first-class and basic coach fares, a 20% reduction in “experi 
mental’ coach fares, extension of the family plan and winter excursion 
for family groups—a clearly detailed outline of Cherington’s broad-brush 
proposals. 


> Bristol 205 is being billed by the manufacturer as a Viscount-Convair 
replacement. Plane is to be built around four Bristol Orpheus turbojet 
engines and will have a 58-passenger capacity. Design cruise speed is 560 
mph. and design gross weight is 70,000 Ib. 


> British Overseas Airways is expressing some doubts over the economic 
value of its routes from London to Warsaw and to Moscow. In its annual 
report the company says: “Such routes are not without their commercial 
and financial problems and, like all other routes, will have to be justified 


by future results.” 


> Spanish government is remaining noncommittal on routes awarded to 
Pan American by the Civil Aeronautics Board from New York to Johannes- 
burg via Madrid and to Madrid from Puerto Rico. Talks between Spain 
and the U. S. last winter ended in a stalemate because of Spain’s stand that 
at present the bilateral agreement between the two countries does not permit 
the Pan American routing. No attempt has been made to reopen discus- 
sions on the subject. 


© Fairchild Engine and Airplane Corp. has hiked the price of its F-27 
transports powered with Rolls-Royce R.Da.6 engines from $590,000 to $635, 
000. F-27s equipped with the R.Da.7 engines will be priced at $695,000 
an increase of $35,000. Fairchild’s order for the F-27 total 95 (AW Sept 
15, p. 89). 


> Independent Airlines Assn. is asking Civil Aeronautics Board to inves- 
tigate the “low bids” by Trans World Airlines and Pan American World 
Airways to carry Military Air Transport Service trafic. MATS has awarded 
contracts totaling $24 million for airlifts to Europe and the Far East with 
TWA winning $11.9 million and Pan American $11.9 million. Trans- 
ocean Air Lines and Slick Airways also received contracts. TWA last week 
said it would operate more than 1,600 charter flights during the next year 
and carry more than 121,000 personnel under the contract. 


> Some economists are saving it is still too early to measure the full effect 
of the economic recession on airline traffic and add that the rate of recover 
of passenger revenue miles during the next few months will help determin« 
how much of 1958's traffic slump can be attributed to the recession. Most 
survevs indicate that the rate of air travel growth is declining and suggest 
that the recession accelerated this trend. One study shows that traffic cat 
ried by public carriers as a group is falling behind the private automobile, 
which now accounts for 90% of all intercity trafic, but points out that 
air travel is still the fastest growing segment within the transportation 
held. This study finds air travel is more related to the increase of the 
gross national product than it is to population growth and cautiousl, 
concludes that air travel per capita will not stabilize until the growth of 
the gross national product slows down and falls in line with population 


growth. 


> Northeast Airlines has backed its bid to extend its Florida service to 
Fort Lauderdale as a Miami co-terminal with a proposal to serve the route 
with Viscounts. The turboprops are presently confined to the Boston- 
New York-Washington segment of its routes. 














Airline Income & Expenses—July, 1958 


(IN DOLLARS) 





Net 
Passenger Total Total Income 
Revenue U. S. Mail Express Freight Operating Operating (Before 
Revenue Expenses Taxes) 


; 


DOMESTIC TRUNK 
American 24,543,677 565,515 2,212,025 . 165,907 27,611,717 24,481,454 , 471,534 
Braniff 4,448,933 127,429 55,519 153, 267 7,623 4,869, 186 4,592,304 222,173 
Capital 7,855,670 187,635 103,194 116,418 16,642 8,407,228 8, 332,249 229, 340 
Continental 2,757 ,360 45,000 18,000 52,000 2,000 2,933,250 2,713,053 52,757 
Delta 6,055,043 154,672 80,242 260,174 .... 6,747,855 6,594,659 110,592 
Eastern 18,445,619 311,133 735,817 18,882 19,681,827 19,358,185 268 , 342 
National 3,489,228 79,763 14,561 123,191 58 , 240 3,943,021 4,195,930 ~ 308 , 206 
Northeast 1,927,686 25,451 6,423 37,660 .... 2,031,442 2,427,281 463,219 
Northwest 5,695,896 160,874 373, 9417 27 , 948 6,279,388 5,504,198 775, 1895 
Trans World , 18,052,847 389,051 889 , 9787 47,874 19,456,257 18,424,563 822,653 
United .. 24,455,417 766,156 ,769 ,7237 189,552 27,312,064 23,996,326 3,070, 287 
Western -| 3,532,497 73,478 33,079 30,178 3,768,141 3,410,428 289,716 


INTERNATIONAL i 
American 528 , 990 3,139 69, 4447 620,780 555, 169 63,904 
Braniff 584,871 7,715 676,588 690, 560 — 21,930 
Caribbean-Atiantic 190,313 1,935 5, 8197 3,209 208,779 172, 132 36,082 
Delta 423,383 5,125 462,051 460,675 2,607 
Eastern 2,413,633 36, 869 75,3341 77,388 2,623, 887 2,118,179 497 , 857 
Mackey 138,378 144,195 141,707 3,212 
National ‘ 387 , 562 3,330 1,989 1,368 416,301 325, 547 87 , 697 
Northwest 2,232,281 518,314 306 , 6787 295,242 3,442,984 2,358,090 1,084, 8945 
Pan American 
Alaska ‘ 340,000 14,000 33,0007 30,000 430,000 455,000 25,000 
Atlantic .| 12,757,000 615,000 1,158, 0007 389,000 15,148,000 13,317,000 1,757,000 
Latin America 6,295,000 180,000 1,289, 0007 86,000 7,882,000 8,060,000 590,000 
Pacific 4,918,000 499,000 838 , O00T 666, 000 7,149,000 6,054,000 1,103,000 
Panagra 1,078,000 47 ,000 38 ,000 1,539,000 1,594,000 31,000 
Resort 503, 407 463 , 366 47,621 
Trens Caribbean* _ beets 
Trans World , 7,253,900 541,793 412,3327 686,611 9,180,270 8,269,213 857,888 
UMCA 6,101 1,015f 7,127 9,329 2,202 
United : 1,575,214 53,468 35,3457 1,672,337 1,198,284 463,444 


Western 85,848 1,221 : 89,633 149,831 — 63,220 


LOCAL SERVICE } 
Allegheny. 581,470 10,388 A 823, 997 815,534 1,907 
Bonanza ‘ 213,206 3,121 1,620 367 , 602 392, 360 24,571 
Central 160, 408 6,751 5,729 391, 982 417,149 26,427 
Frontier 325,273 327 , 606° 5,905 693,371 625,012 66,049 
Lake Central 155,150 4,551 120 318,924 312,295 3,715 
Mohawk 519,666 6,702 17,412 684, 094 759,976 — 139, 506 
North Central 829,901 858,112 i 1,748,186 1,137,212 607,185 
Ozark . 428 ,876 233 ,646® 212 686, 805 655,086 27 , 426 
Pacific” pe t 5 ae 
Piedmont 539,302 10,252 820,083 753,643 63, 504 
Southern 233,043 7,488 63 409, 902 398,050 9,867 
Trans-Texas 307 , 360 10, 560 596,148 583,924 11,894 
West Coast -| 250,473 3,824 406,743 424,218 ~ 19,369 


HAWAIIAN 
Hawsiian 4 548,771 3,513 | .. 924,259 748,564 157 ,068 


Trans-Pacific , 7 249, 681 590 : 282,792 243,784 33, 668 


CARGO LINES | 
AAXICO bok ites 2,635 2,250 493,297 576,740 616,521 —39,781 


Aerovias Sud Americana... “<3 129,018! 17,919 149,022 151,034 21,887 
Flying Tiger Y 8,034 864, 453+ _ | 2,545,093 3,406,121 2,823,973 558, 408 
Riddie*.. rae . a 

Seaboard & Western -| 2,784,428 2, 186,304 570,322 
Slick . ‘ 814,705 1,012,273 817, 660 149, 584 


HELICOPTER LINES 
Chicago Helicopter... ..... 56,333 | 104,901% .... : 163, 323 163, 236 — 4,627 
Los Angeles Airways — 17,302 10,464 9,493 5 117,844 99,073 20,021 
New York Airways re 63,828 3,702 1,333 2,074 - 266,779 733,713 28,281 


ALASKA LINES 
Alaska Airlines : 215,808 47,141 597 50,028 118,355 587 ,652 539, 336 42,824 


Alaska Coastal 95,873 9,105 ‘ 10,302 13,701 165,690 138, 130 27 , 560 
Cordova 10,010 7,938 4,364 18,369 76,117 83,089 -9,101 
Ellis 67 ,646 4,348 7,220. 10,293 113,651 78,250 29,072 
Northern Consolidated 87,818 30,181 42,048 244,339 216, 587 26,003 
Pacific Northern 831,384 64,797 90,8997 15,830 1,149,690 904, 442 235,243 


Reeve Aleutian* a 
Wien Alaska 153,412 42,249 31,592 154,039 472, 585 428,214 47,054 


* Not available } Property Figure Tt Listed as "Common Cerriage” § Net operating income ® includes Federal Subsidy 
Compiled by AVIATION WEEK from airline reports to the Civil Aeronautics Board 
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INTERFERENCE 
FILTER 
ASSEMBLIES 


... from shelf to package to you 


Sprague’s building-block filter elements can be 
ordered right off the shelf... packaged by Sprague 
(or you) to fit any configuration which available 
space dictates...and shipped promptly to you from 
our conveniently located plants at Visalia, California, 
and North Adams, Massachusetts. 


You can choose from Sprague’s wide assortment 
of filter elements ... from Sprague’s more than four 
thousand proven filter designs. And as extras, you 
get full advantage of Sprague’s filter research and 
development studies, complete interference test and 
measurement facilities, field consulting service, and 
mass production facilities on East and West Coasts. 


If you want the most for your filter dollar, pick up 
your phone and call your nearest Sprague Electric 
Interference Control Service Laboratory. They're 
located at 12870 Panama Street, Los Angeles 66, Calif. 
(TExas 0-7531); 224 Leo Street, Dayton 4, Ohio. 
(BAldwin 3-9187); 327 Marshall Street, North Adams, 


Massachusetts (MOhawk 3-5311, ext. 486). 


® 





6 — - “el LO |ORRares “o> ail 
et cael aS 
FIRE FIGHTING S-58— Approaching a blazing gasoline fire, 
a Sikorsky S-58 delivers aerial fire fighting rig and person- 
nel in a demonstration of the helicopter’s capabilities in 


fighting fires, especially those hard to reach by ground 


a ee eo oe 
transport. Downwash from rotor blades helps suppress or 
extinguish fire and protects firemen from intense heat. This 
unit, carrying 250 gallons of foam, was designed by Ameri- 


can LaFrance in cooperation with Sikorsky Aircraft. 


AROUND THE WORLD WITH 
SIKORSKY HELICOPTERS 


CHOPPER JOHN—Twin-engined Army H-37s (Sikorsky 
S-56s) airlifted Honest John missiles, launchers, and 
crews at Project AMMO, a missile demonstration at 
White Sands, New Mexico, and Fort Bliss, Texas, to show 
how helicopters provide mobility for Army missiles under 
combat conditions. Other Sikorskys flying at Project 
AMMO were H-34s (S-58s) and H-19s (S-55s). 
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DEEP FREEZE Iii—In the Antarctic, large Sikorsky S-58s 
have joined the S-55s widely used for the past three 
years in U. S. activities supporting the International 
Geophysical Year. Their duties include passenger and 
cargo transport, reconnaissance, and search and rescue. The 
version of the S-58 shown above, the Navy HUS-1A util- 
ity configuration, is transporting cargo in Little America. 





al 
LOOK, NO HANDS!—Now certificated by the CAA for 
commercial use, Sikorsky Aircraft’s advanced ASE (auto- 
matic stabilization equipment) is a combined stability 
augmentation device and autopilot. Relieving the heli- 
copter pilot of the need for constant flight control adjust- 
ments, ASE has been proved in more than 100,000 hours 
of flight in over 350 Navy and Marine Corps versions of 
the S-58 and S-56 helicopters. This equipment enables 


am on 
Sikorsky helicopters to fly with unmatched precision and 
stability—vital abilities in many military and civilian 
tasks. And coupled with other equipment, it facilitates 
helicopter flight under instrument conditions 
Automatic stabilization equipment is another exam ple 
of Sikorsky Aircraft’s engineering and production leader- 
ship in the helicopter field. 


IKORSKY AIRCRAFT 


STRATFORD, CONNECTICUT 


One of the Divisions of United Aircraft Corporation 
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We are constantly working on 


solutions to the new problems 
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SPACE TECHNOLOGY 





be >} 
tis - DISCHARGE TUBE 


JS IMPLODING 
SHOCKWAVE 





AXIAL 
SHOCKWAVE 





THERMONUCLEAR power machine at Naval Research Laboratory (left) uses very powerful electric discharge to create shock waves which 


raise temperature of deuterium plasma. Shock wave in combination with magnetic fields (right) keeps plasma from container walls 


Fusion Power Progress Noted at Geneva 


By Philip J. Klass 


Washington—\iodestly encouraging 
gress toward understanding and sol 
basi oblems involved in thermo 
lea controlled fusion) generation 
power was reported in Geneva br 
ntists at the Second United Nations 
rnational Conference on Peaceful 
f Atomic Energ. 

ment of progress toward con 

ed fusion is greath compli ited by 
fheultv of measuring and diagnosing 
is taking place inside hot plasma 
few millionths of a second during 
reaction lasts, particularly since 
is inhomogeneous and _ varies 

with time (AW May 12, p. 45 
roduction of neutrons, one imdica 
that a thermonuclear reaction 1s 
ng place, can also result from plasma 
iner walls and producing 

Difficulty of establish 
neutrons has previou hy 
cientists, making them a 


present 


ll 


r example, U.S. scientists from the 
mi Eenerg. Commission’s Los 
Laboratory reported that an ex 
imental device called Scylla had pro- 
ed neutrons whose “thermonuck 
xin appears plausible,” but said fur 
tests will be required to confirm 
lenv findings 
\ considerable number of papers deal 
ing with diagnostic techniques and in 
trumentation indicated that sizable ef 
fort is going into development of better 
methods for analyzing what is taking 
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Jet streams were cross-sectioned 
for the first time using the capabil- 
ities of GPL auto-navigators. Now 
these same ground speed and drift 
angle measuring equipments make 
riding aerial “express-ways easy for 
military and civilian fliers. 


Ground Speed & Drift Angle A leading news magazine's story 


on the record-setting B-47 flight de- 


Any Time, Anywhere, Any Weather fined jet stream flying this way: 


To find the jet stream the pilot 


flies in its general direction : 
When the ‘66’ tells him that his drift 
angle is increasing, he knows that he 
is getting into the jet stream 
When the drift angle reaches a max- 
imum, he turns downstream until 
the drift angle falls to zero... When 
the ‘66° is hooked to the auropilor, 
the airplane will follow the stream 
automatically, getting maximum 
benefit.” 


Cross-section of a headline 


Headlines were made the day a GPL auto-navi- RADAN* Navigation Systems, recently released 
gator guided a USAF B.-47 into the jet stream over for civilian use, are now available to everyone. They 
California, set her down only 3 hours and 47 minutes save precious time and fuel for the air lines, provide a 
later in sight of the Atlantic! priceless margin of safety for all. 


This dramatic use of GPL Doppler Navigation 
Systems is just one application of their basic function 
— precise point-to-point navigation — any time, any- 


many millions of operational miles. They offer mili- 


where, any weather. The systems work without ground ‘ c 
aid or celestial fixes, have proved themselves over GDL. - : 


tary and civilian pilots continuous, accurate naviga- 


tion information, including velocity. GENERAL PRECISION LABORATORY 


Trademark 


ENGINEERS — GPL achievements have opened up some unusual research and development opportunities. Send resumé 
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INCORPORATED, Pleasantville, 


N.Y. 


to Personnel Manager. 
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nhomogeneities in the plasma it 
f, causes the pl isma to break through 
id destroy the magnetic containment 
One of the attractive features of the 
Astron approach is that the magneti 
produced by relativistic elec 
nd not by the plasma it 
cientists from Umi 
ilso reported that ex 
riments are planned to investigate 
hnique 


Improved Pinch 
Number of techniques for improv 
ge the stabilit f the magnetic pinch 
ct, used to heat and contain the 
plasma, were discussed at Geneva 
¢ Homopolar (rotating) plasma: Iheory 
iggests that a long-lived thermonuclear 
plasma can be achieved if plasma is in 
ipid rotation, University of California 
Radiation Laboratory scientists re 
ported. In one experimental machine 
1 radial electric field and an axial mag 
netic field are used to set plasma int 
zimuthal drift motion \ transient 
radial current flows during the accelera 
tion stage which can serve to pinch the 
plasma axially away from insulating end 
plates Axial containment is achieved 
at first by the aximuthal pinch field and 
later by the centrifugal trapping effect 
The plasma containment is promising 
but adequacy of self-heating is in some 
doubt. Rotational kinetic energy can 


AVIATION WEEK, September 29, 1958 
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components 
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For example, Rohr builds the complete, 40-foot fuse 
? 


and struts, sound suppressors and thrust reversers 


bilizers for the great, new Boeing 707 Airliner 


The fact that our record backlog 
figure is over 50% commercial 
contracts is just one of many reasons 
Rohr offers unusual security 
along with professional growth 

: ~*~ 


to highly-skilled aircraft engineers. 


Please forward resume to J. L. Hobel, Industrial Relat 
Rohr Aircraft Corporation, Chula Vista, Californ 


Citizenship required 


AMRCRAFT CORPORATION 


Chula Vista and Riverside, California 
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ASTRON thermonuclear machine (left) uses sheath of extr 
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Screw dynamic pinch (right) employs helical conductor shield to stabilize hot plasma. 


be converted to plasma heating by vis 
rubulent mixing, but auxiliary 
required to achieve 


cosity OI 
heating may be 
thermonuclear reaction temperatures 
e Screw dynamic pinch: Another pinch 
stabilizing technique under investiga 
tion at University of California Radia 
tion Laboratory is the use of a conduct 
ing sheath surrounding the plasma, but 
insulated from it, to provide the stabil 
ing axial field intended to reinforce 
the plasma and prevent it from buckl- 
ing. The external conductor is formed 
from individual pieces which are given 
a slight helical twist to produce a sta 
bilizing field which moves as if traveling 


round the threads of a screw 
Whether plasma heating 1s 
the ther 
form of magnetic container 1s re¢ 
quired to keep it from contacting ex 
container walls Several 


nagnetic containment dis 


ichieved 
pinch effect or means 
some 
ternal ideas 
for improved 
cussed at Geneva include 

e Guarding conductors: Use of 
1 picket 


metal 
rods, place d like 


the 


conducting 
rence i1round 
quartz container 

uniform magnetic field which serves to 
stabilize the plasma, two Soviet 
tists For ridal-shaped 


machines, seri if con 


inside | 


plasm 
can produce a not- 
scicn 


re ported 


thermonuclea 


emely high speed electrons to both heat plasma and provide 


—_ = ; 


containment 


performs the 


n. Important advantage of guardi: 


ucting ring 

mductors in toroidal-shaped then 
uuclear machines, the Russian 

id, is to provide continuow 
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that a 
will b 
predicted 
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guarding 
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roes to zer Sé imuth 


netr 
soviet 


rf the plasma 
scientists 
ture for use of 
1 combination with pinch 
¢ Induction pinch: Instead 
from external sour 


plasma to gencrate 


urrent 
constraining 
pinch which pr 


netic field and 


plasma heating, Japanese scien 
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nagnetic field by ex- 
the magnetic field 
the plasma which 


vice, described by 
itists from Pmnceton University’s 
t Matt rn, reduces the amount 
ipes magnetic con 

ks impurities off ex 

walls Divertor ha 
impurity concentration 
itor by factor of two or 

hould do considerabl 

ientist I 
provides a cvlindrical 
flux which hot ion 
itward from the main 
nto an auxiliary chamber 
plate instead of hitting 


} 


discharge tube 


Radio Frequency Machines 
lhermonucl 


la hines which 

radi frequency ex 
principal plasma con 

re aiscu sed by scientist 
nne National Laborator 
to create plasma con 
i larger variety of 
s than obtainable with 
currents Also the 
RF fields offers op 


idvantage of dvnami 


Sputnik Ill Nose Cone Path 


Intermittent streak produced by Delta I (Sputnik III nose cone) is due to its tumbling 


through space. Path of the nose cone is through Hercules constellation in this photo 


lime elapsed between flashes is about 11 sex 


tabilization effects within the plasma 


itself which is not possible when plasm 
rencrates its own containment 


Equally important, use of suitable RI with yuxiliar 


There is nothing lik¢ ’ ble hose 


fo) mi cole) 4am] 9) e)) 
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Hands tell the story . . . a plane 
already fathoms under . . . freezing 
seas, angry winds. . . seconds that 
make the difference. Today, those 
seconds are enough. 


Thanks to the design superiority 
of SAED'’s smal! gas turbines. 


Helicopters seize the power-weight 
advantage in SAED engines... 
translate it into longer range, 
faster speed, mission success. 


Any way you translate it, it reads 
progress — the application of crea- 
tive energy .. . through the pencil 
of the SAED engineer. 


You, too, may continue this 
progress . . . given the creative 
opportunity of a career position 
at SAED. Inquire in confidence 
today. Mr. Charles Durakis, Pro- 
fessional Employment, SAED, 
General Electric, 1125 Western 
Avenue, West Lynn, Mass. 
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Use of oscillating electromagnetic 
ids to heat a confined plasma also was 
ed by Project Matterhorn scien 
from Princeton 
Oak Ridge National Laboratory scien 
reported another approach to the 
m of raising plasma temperature 
i¢ point where reaction is self-main 
I illed ignition point Oak 


+] 


injecting deuterium moleculat 
it an energy level of 600.000 elk 
Its int direct current mirr 
known as DCX. The stream 
' 


ns passes through a sp« 


harge which produce 
into atomic and _ neutral 
neutral and any un-dis 
ns are separated from th 
iuse they have different 


ind exit from th 


tel leaving th 
orm of a highh 
ions of this bea 

f the residual gas u 
whole pla ma ter 


interaction 


ining plasma because 
o energetic tl 
r walls. One wa 
to compre 
been formed 
f molecular ion 
s would eliminate the 
ge after initial p 
rmed, permit use of 
ns and make it easier t 


the reaction 


Situation Reversed 


ntrast to the comparative opti 


f some British scientists a vear 
1at successful thermonuclear powe1 
car at hand, United Kingdom rep 
tatives appear more bearish than 
American counterparts at the 
ent. R. J. Tavler of Britain’s 

E.nerg Authority Harwel 


+} 


Savs 1¢ problem of gas dis 

litv is still in its early stage 

nains to be don 

nemann ilso of Harw 

it that currents of about 10 mil 

per vill be required for at 

urahion in a tritium 

befor a net bal 

hieved using self 

‘ confinement in a tube of 

sonable dimensions. “Such current 

plitudes clearly present difficult tech 

gical problems Thonemann said 

He added that the question of wheth« 

1ermonuclear power gencration 1s pos 

should be answered within th 

next decade, but another 10 vears might 

equired to determine whether such 

1 power source is economically valuabk 
if it proves pos ible 
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STRUCTURES 
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PROPULSION 


GROUND-SUPPORT 
EQUIPMENT 


AT THE TAPCO’GROUP... 


Fully-integrated facilities for design, 
development, and production of components, 
assemblies, sub-systems, and systems... 


TAPCO GROU 


and West Coast Div 


¢ 
Thompson Products. lac.” «verano 














TAPCO INTEGRATED FACILITIES 


provide electronic, mechanical and 





pneumatic control and actuation for any job 


All types of controls, in evef¥ degree of complexity, can be developed and 
produced by the Tapco Group. These include: electronic, pneumo-mechani- 
cal, hydro-mechanical, and electro-magnetic types, or combinations of these. 

Functions for which units have been made by Tapco include radar homing, 
radio-control, autopilot, telemetering, sensing, and many others. 

Development and research on control systems originate on the giant 
analog computer installed at Tapco. The capabilities of this computer and 
its experienced staff of development technicians are augmented by extensive 
Ramo-Wooldridge facilities. 

Close liaison between the various units in the Tapco Group assures maxi- 
mum cooperation on projects which involve a mixing of electronic, pneumatic, 
hydraulic, and mechanical mechanisms to make a unified complex control 
system for any purpose. 

Your control requirements will receive prompt, complete, and experienced 


attention at the Tapco Group. Designs will reflect the latest knowledge of 


the art... production will be to the closest standards of quality control. 


Designed for ground check- 
out of internal guidance 
gyros on an intercontinental 
missile, this Tapco servo- 
controlled missile Ground Test 
Unit weighs only 650 Ibs. 








Speed control with accuracy of | part 
per 100,000 is attained by this Tapco 
crystal reference precision electronic 
control, using solid-state components. 


in many of the actuators 

Tapco, the Meta! Gathering process is 
utilized to produce the piston head and 
shaft as one integral part, thus increasing 
the strength and eliminating mechanical 


fastening or welding 


TAPCO GROUP yy‘ 


consisting of Accessories, Jet, Electronics, Pneumatics and West Coast Divisions 


Thompson Products, /nc. 1.1200 11, onic 


Penni 


OTHER INTEGRATED SERVICES FROM TAPCO INCLUDE DESIGN, DEVELOPMENT OR F 


STRUCTURES, PROPULSION, ELECTRONICS, METALLURGY AND N 
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THE NEW VICKERS VANGUARD 





100 


SECTOR LENGTH—STATUTE MILES 


AIRLINE REPORTS LOWEST SEAT-MILE COSTS 


A recent impartial evaluation by one of the world’s leading The Vanguard’s large, well-balanced passenger /freight capacity 
airlines showed that the new jet-prop Vanguard will offer the makes possible high utilization and high profits even on off-peak 
lowest seat-mile operating costs on all sectors from 200 miles services. Because of its smooth, silent comfort and speeds that 
to 2,000 miles. The Vanguard, with a maximum payload of will be competitive with jets on short-to-medium ranges, the 
29,000 Ib. and a 139-seat configuration, was compared to five Vanguard offers strong passenger appeal that makes for goo 
other modern airliners for economy class jet age service— load factors. 
including British and American pure jets and jet-props For detailed specifications and a cost analysis based on your 
operations, contact Christopher Clarkson, U.S. representative, 
HIGHEST PROFIT POTENTIAL : . , : rot 
. ° ’ 10 Rockefeller Plaza, New York 20, New York 
To most American carriers in the jet age, the Vanguard will 
offer a profit potential af least 35% higher than that of any The chart at the right shows the . oot 
comparable airliner—and twice that advantage on economy con- anguard’s direct operating ° : 
f oti . ‘ » Be . : - - x ee and is based on A. T. A. ; 
igurations. Many factors contribute to Vanguard profitability . NEW VANGUARO 
. - . sosting methods. The figures TOURIST CLASS 97 SEATS) 
on all ranges up to 2600 miles. Rolls-Royce jet-props have proved o representative for American 1 | | ATA TRtRA 
their reliability and ease of maintenance. Simultaneous on-and- rs. Note that Vanguard : : 
" " . . will be about 2 + avail- ¢ NEW VANGUARD ECONOMY CLASS 139 SEATS 
off loading of both passengers and freight permits fast turn- about of per avall- 
around. On high-density routes, the Vanguard is the biggest able seat mile on > 3 0 500 1000 1500 ~=©2000 
around. Un high-density routes, the Vanguard Is the biggt ors—and under 1¢ on all " SECTOR LENGTH—STATUTE MILES 


profit-earner ever offered to the airline industry. sectors over 900 miles 


NEWEST FROM THE WORLD LEADER IN JET-PROP AIRCRAFT... 


YICKERS VANGUARD 


POWERED BY FOUR ROLLS-ROYCE TYNE ENGINES 


VICKERS-ARMSTRONGS (AIRCRAFT) LTD. © WEYBRIDGE, ENGLAND © MEMBER COMPANY OF THE VICKERS GROUP 








Blackburn NA.39 strike aircraft made high speed, low-level turns at Farnborough (AW Sept. 8, p. 26). Sea level speed approaches Mach | 


British Navy Demonstrates 
NA.39 Low-Level Bomber 


Speed brake counteracts thrust generated by de Havilland Gyron Junior turbojets (7,000 Tb. 


thrust each) as power is applied to supply bleed air for flap boundary layer control 


Main landing gear retracts inward; nosewheel retracts rearward. NA.39 is designed to carry nuclear stores in internal weapons bay 
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This is the eleventh of a series of advertisements dealing with 
X| basic facts about alloy steels. Though much of the informa- 
tion is elementary, we believe it will be of interest to many 
in this field, including men of broad experience who may 
find it useful to review fundamentals from time to lime. 


How Alloy Steels Are 
Affected by Molybdenum 





There is nothing hit-or-miss about 
the making of alloy steels. Each 
element in a given analysis is chosen 
for its ability to do a special job—or 
to complement the abilities of other 
elements. Previously in this series 
of discussions we have briefly out- 
lined the functions of nickel and 
chromium. This leads us naturally 
to molybdenum, a highly reliable 
performer in numerous types of 
analyses. 

Because of its many desirable 
properties, molybdenum is one of 
the most respected of all the alloy- 
ing agents. It is often used in con- 
junction with chromium, manga- 
nese, nickel, cobalt, tungsten, 
vanadium, or various combinations 
of these elements. 

Molybdenum promotes harden- 
ability in steel, and is useful where 
close hardenability-control is es- 
sential. It increases depth-hardness 
and widens the range of effective 
heat-treating temperatures. More- 
over, it has a strong tendency to 
form stable carbides that hamper 
grain-growth prior to quenching, 
thus making the steel fine-grained 
and unusually tough at the various 
hardness levels. 

Another point in favor of molyb- 
denum is its ability to increase the 
tensile and creep strengths of alloy 
steels at high temperatures. Still 
another is its talent for enhanc- 
ing corrosion-resistance in high- 


chromium and chromium-nickel 
steels. 

Among the familiar products that 
frequently contain molybdenum are 
high-speed cutting tools, forged 
crankshafts and propeller shafts, 
turbine rotors, high-pressure boiler 
plate, high-pressure cylinders, per- 
manent magnets, and armor-piercing 
projectiles. This is by no means in- 
tended as a complete list, but rather 
as a few typical examples. 

If you would like more informa- 
tion about the properties and appli- 
cations of molybdenum, Bethlehem 
metallurgists will be glad to help 
you. Our staff technicians have de- 
voted years of research to the 
subject, and working with molyb- 
denum is part of their job. As a 
matter of fact, they are specialists 
in all types of alloying elements, 
and all types of alloy steels. When 
they can be of assistance to you, 
please feel free to call them. 

And call on Bethlehem, too, when 
in the market for AISI standard 
steels, special-analysis steels, or car- 
bon grades. Your inquiries will be 
welcomed, and we can assure you 
of prompt service. 


BETHLEHEM STEEL COMPANY 
BETHLEHEM, PA. 
Pacific Coast Bethlehem prod- 
ld by Bethlehem Pacific Coast 


rporation. Export Distributor: 
em Steel Export Corporation 


BETHLEHEM STEEL 
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USAF Developing High Temperature Oils 


By Michael Yaffee 


New York—Air 
ify the first 400] 


ojyet engines, within 


| OTC 
oils for 
two 


expects to 
id inced 
months 

follow, 


bly within two vears, with the ulti 


indred degree oils will 


goal being a_ radiation-resistant 
int that will perform satisfactorily 
O} 

lhe new lubricants are 
meet the lubricity and 


400] 


’ ' 
designed t 


specin 
, 


ing requirements of the advanced 
now under develop 
it such as the General Electric ]93 
h will not be able to operate with 
lubricants. At 


however, the 


Dine engines 


currently available 


ime time, new oils 
expected to benefit significantly the 
tion of some of the newer jet en 
ilrcady in use such as the Pratt & 
itnev 175, General Electric J79 and 
n the Pratt & Whitney ]57 
\t present, researchers at the propul 
n laboratory of Wright Air Develop 
ent Center are evaluating 13 new oils 
ibmitted by petroleum and chemical 
for qualification under tat 
Niil-L-9236A (USAT 


now pass¢ d most 


mpanies 
pecihncation 

lwo of these have 
f the provisional tests and if they pass 
the remaining ones, will probably be 
| as the basis for the final, produc 

mn of Mil-l 


specihc ation 


Like the lubricants produced undet 

ition Mil-L-7808 
)2360A svnthetics. The 
t one to be accepted under the new 
probably be cither a 


preceding specif 


ls wall be 


cification will 
gh molecular weight ester or a mix 

of complex esters combined with 
rosion and foam imbhibitors. Other 
ssibilities are a chloro-phenyl silicone, 
methyl 


1 high molecular 


polvglvcol plus additives, a 
henvl silicone, and 
ight sebacate plus additive 


Principally, the Air Force 


is looking 
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WRIGHT Air Development Center schematic shows a Pratt & Whitney J57 turbojet engine 
which is used to evaluate new turbine lubricants. Black squares represent bearings. 


for an all-around lubricant with im 
proved high temperature 
stability and high load-carrying capacity 
Ihe new lubricants will be expected to 
perform satisfactorily at a bulk oil tem 
perature of 4001 


inticipated 


ind oxidative 


This is the oil-in” t 


perature (i.e., the temperature of th 


oil as it passes from the oil tank into 


the engine In the engine, the oi 
will encounter bearing temperatures up 
to SOOF or higher. And, oil con 
tinues through the engine, th« 
ture gets hotter 
In the area of the Ne 
f the J57 oil test engine 
W ADC propulsion laborat 
700K and ‘ 
Kerry | 
cmor project engineer 
Oil-out 
+451 
ture of the 


Teas 


iS the 


temper 


tures avcrage 


00K, according to 
temperatures run fr 

Vhis is accumulated tempera 
from all 


return oil engin 


In regard to oxidation resistance, test 
specification Mil-L-9236A requires that 


the viscositv of the lubricant, after ex 





Turbojet Engine Temperatures 


The trend of gas turbine operating temperatures is sharply upward. Following are 
maximum temperatures that lubrication engineers now have to contend with and 
minimum temperatures they expect to encounter in the indefinite future 


PRESENT (PF) 


Bearings 
Gears 
Hot spots 
Bulk oil 


Heat rejection rate (Btu/min.} 





FUTURI 
375 S00 
250 600 
800 1.000 
250 600 

3,000 7,000 
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reliable 
pneumatics 


unlimited 


You can count on the reliability of 
Janitrol pneumatic controls for 
good reasons: 


They are backed by a top-flight 
engineering organization equipped with 
the most advanced high-altitude test 
facilities for pneumatics and 

related hardware. 


They are serving an impressive list 

of applications: B-58, RB-66, CF-105 
(Mark I and II), C-130B, C-133, CL-28, 
A3D, F-9F8, F-11F, F-10SE, P6M, 
Regulus II and the Goose missile. 





A proposal for regulators or controls 
is backed by the same assurance of 
reliability as our proposal for your 
complete aircraft or missile pneumatic 
sub-system. Janitrol has the manpower, 
the know-how, the hardware, and the 
strength to deliver as promised. Your 
Janitrol representative welcomes 

the chance to meet with you. 


Janitrol Aircraft Division 
Surface Combustion Corporation 
4200 Surface Drive 

Columbus 4, Ohio 
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pneumatic controls ¢ duct couplings and supports * heat exchangers ® combustion; equipment for aircraft, missiles, ground suppor? 








Nuclear Lubricant 


Developed 

Cincinnati—Base stocks for hydraulic 
fluids and lubricants for aircraft nuclear 
propulsion systems have been developed 
by General Electric Co. chemists, accord. 
ing to D. R. Shoults, general manager of 
the company’s Aircraft Nuclear Propul- 
sion Department. Metapolyphenyl ether 
fluids could have applications in rockets 
and space vehicles, wherever temperature 
and radiation is critical, Shoults said. Ma- 
terials also have promise as liquid insula- 
tion or dielectric liquids in electrical 
apparatus, he added. New fluids were 
developed under Atomic Energy Com- 
mission and U.S. Air Force contract at 
General Electric's General Engineering 
Laboratory, Schenectady, N. Y. 











this has been a principal drawback to 
the silicone oils under evaluation at 
WADC 
Vhere are a number of other lubricant 
equirements—some already established 
nd others still contemplated—which 
vill show up in the production version 
of Mil-L-9236A. But noticeably ab 
ent at this point are set low tempera 
ture kinematic viscosity and pour point 
Owing to the global operation of its 
urcraft, the Air Force has heretofore 
msidered low temperature fluidity a 
prime requisite of engine lubricants 
Previous specifications required lubri 
ints to have a maximum pour point 
no higher than —75F and a maximum 
scosity of 13,000 centistokes at —651 
Mil-L-9236A savs only that the limit 
ig low temperature of the oil shall be 
reported and is defined as that tempera 
ture at which the oil has a viscosity of 
3.000 centistokes. Thus, while low 
temperature fluidity is still desired and 
important, it is now considered second- 
ry to high temperature operability and 
av have to be sacrificed to some degree 
it least for the latter 


Hydrocarbons Out 


Early turbojet engines, like the piston 
satisfactorily with 


engines, operated 
lhese 


natural hvdrocarbon lubricants 
first gas turbines—still powering aircraft 
such as the Lockheed T-33, North 
American F-86, Northrop F-89, Lock 
heed F-94 and Bocing B-47—were de 
signed to operate at bulk oil tempera 
tures of 125 to 150F and offered no 
unusually difficult lubrication problem 
lhe lubricants used in these engines 
ire light mineral (hvdrocarbon) oils; 
they are covered by specification Mil-I 
6081: and thev sell for about 50 cents 
pct gal 

With the development of more ad 
vanced gas turbine engines such as the 
157. Curtiss-Wright J65, J75 and J79 


powerplants for aircraft such as the 
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Boeing B-52, Martin B-57, Convair B 
+8, North American F-100, McDonnell 
F-101, Convair F-102 and F-106—lubri 
much more 


cation problems became 
jumped 100 


severe. Oil-in temperatures 
deg. to 225-250F; bearing temperatures 
rose more than 150 deg. from 300] 
unit loads on gears and bearings in 
creased; heat rejection rates to the oil 
went up accordingly; and the formerh 
successful use of air to cool the lubri 
cant itself no longer worked once flight 
speeds passed Mach | 

Petroleum-based lubricants no longer 
could handle the job. Used in_ the 
newer engines, the light mineral oils 
showed heavy coke and sludge forma 
tion and marginal load-carrying ability 
and were excessively consumed. ‘The 
higher viscosity mineral oils possessed 
better load-carrving ability but had poor 
low temperature characteristics and 
formed heavy sludge deposits 

‘lo meet the more severe lubricating 
requirements of the newer gas turbine 
engine, the oil people had to turn to 
in all-svnthetic The result 
was a number of synthetic oils con 
sisting of a chemically derived dioctyl 
uitable addi 


product 


diester combined with 


tives 

An lb orce reese irchers meanwhile, d 
veloped specifications for the new syn 
thetic lubricants and these were formalh 
compiled as Mil-L-7808. Since 1954 
WADC has evaluated about S80 oils for 
qualification under Mil-L-7808 Of 
these, 21 reached engine testing, but 
only nine successfully passed the engine 
test and were qualified 

In comparison with the mineral oils 
WADC’'s Berkey savs, the 7808 oils 
have better viscosity characteristics with 
respect to hanges, thus 
permitting equivalent low temperature 
and better high temperature operation 
In operation, this meant that the new 
lubricants could perform tisfactorih 
at bulk oil temperatures as high as 
250F without sacrificing the require: 

651 engine starting characteristic 

Because the 7808 oils are synthetics 
their price, of course, is considerabh 
higher than that of the mineral oils 
running about $3.80 per gal. or about 


temperature 


seven to cight times as much. At the 
same time, however consumption of 
the 7808 oils in an advanced jet engine 
iccording to W. W. Gleason of Ess 
Standard Oil, is only about 1/50th that 
f the light mineral oils 

The biggest headache with the 7808 
oils has been storage instability, savs 
Berkev. WADC is now working on 
inti-deterioration additives and reports 
that preliminary results look promising 
Bearing fatigue may prove a problem 
ind the Air Force has studies undet 
wav to determine what can be done 
with the lubricant to ease this problem 

Also, load-carving ability of the 7S08 
oils has proven borderline for some 
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U.S. AIR FORCE PHOTOGRAPH 


IT&T closed circuit television takes you 
where you’ve never been before...and seats 
you front row center. 

Here is communications in focus. Here is 
improved efficiency of operations involving 
human observation and control. And here is 
a fine picture assured by a 600-line resolution 

—the highest available in industrial television today. 

IT&T manufactures a complete, quality line of closed circuit 
television systems at a uniformly low price, backed by a worldwide 
network of service specialists. The IT&T line offers such advance- 
ments as automatic light compensation as standard equipment, plus a 
full complement of accessories ranging from explosion-proof housings 


to miniature infrared viewers. CALL OUR OFFICE NEAREST YOU: Ven Nuys, Californis 
You need consider only [T&T for solutions to your visual com- Dickens 2-5143 ° Hess! Perk, Michigen, JEMersen 6-4040 ° 


. . - . . . Fort Myers, Fiorida, WYandotte 5-2151 * Was 
munications problems. Write for further information, telling us the EMpire 5-1515 * Denver, Colorado, AMherst 6-2 
. . City, N. Y., OXford 5-0082 * San Carios, California, LYte! 
nature of your application. * Fort Worth, Texas, JEfferson 1-1132 


INTERNATIONAL TELEPHONE & TELEGRAPH conronarid % 2. = 


Industrial Products Division 
15191 Bledsoe Street, San Fernando, California e EMpire 7-6161 
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Civilian Impact 
\t the total market for 
t uircraft lubricants is pegged at 
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Anti-Collision Light 


Atkins-Honeywell anti-collision light, shown 
mounted Air Defense Command Con- 
vair C-131, has received favorable comment 
from observers. High intensity lights, flash- 
ing at 1/1,000 flash 160 
times per minute to the front, 50 flashes to 
the and 40 to the Ob- 
servers report that even in bright sunlight, 
as far as the air- 


on 


sec. intervals, 


side flashes rear. 
be twice 


Light was developed by Minne- 


flashes can seen 
craft itself 
ipolis-Honeywell 
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B-58 Hustler Completes First Midair Refueling 


First midair refueling of Convair B-58 Hustler jet bomber utilizes Bocing KC-135 aerial tanker, somewhere over Texas. Convair’s chief 
test pilot at Ft. Worth, B. A. Erickson, said he made two passes before accomplishing the hookup. Aerial refueling capability gives Hustle: 
greatly extended range to combine with its 1,300-mph.-plus speed, Air Force officials said. 


pected in the commercial operation of 
straight American turbojet aircraft on 
American lubricants. Today's large pis 
ton engine aircraft consume approxi- 
mately 12,000 gal. per vear per aircraft 
of high viscosity mineral oils. 

Lubricant producers, however, are 
not as interested in an individual tur 
bine-piston comparison as they are in 
the projected, five vear, 100% increase 
in the total demand for svnthetic air 
craft turbine oils. Chemical companies 
particularly, which in the past have 
been content to leave the aircraft lubri 
cant market to the petroleum firms, 
supplving only small amounts of addi- 
tives when requested, are now taking an 
ictive interest in the field. Firms such 
as Union Carbide Corp., Hercules Pow 
der Co., Rohm & Haas Co., and Mon- 
santo Chemical Co. are working on the 
development of new lubricants and sub 
mitting them to the Air Force for evalu 
ation. (In the event that any of these 
should be accepted, there is still the 
possibility, of course, that the chemical 
companies will decide not to sell di 
rectly to the aircraft operator, prefer- 
ring instead to suppl\ intermediate or 
finished materials to the petroleum 
companies which have already estab 
lished extensive marketing and servicing 
organizations.) 


Mach 2.4 and More 


Although the latest generation of 
turbojet engines such as the J75 and 
J79 can operate on the 7808 oils, 
Berkey most of them may be 
switched to more advanced lubricants 
when such become available. The next 
generation of gas turbine engines, he 


Says, 


56 


declares, will absolutely require the new 
+00] oils 

Besides a notable rise 
heat rejection rates, the next generation 
of engines will be subject to a signifi 
cant increase in temperature 
This rise in ram air temperature, which 
is barely noticeable at Mach | and be 
comes only 200F at Mach 2, curves 
sharply upward to 400F at Mach 2.4 
At this point 7808 oils are 
serviceable and at higher Mach num 
bers they drop completely out of the 
picture 

While it will probably be another 
commercial 


in required 


Tam all 


scarcely 


seven vears or more beforc 
operators have to start worrying about 
lubricating Mach 3 jet transport en 
gines, WADC’s propulsion laborator 
has to face up to the problem now 
General Electric’s J93 turbojet engine, 
potential powerplant for the North 
American B-70 and F-108, is already 
under development and is expected t 
be in the air in 1960 (AW July 14 
p. 27) 
As far as commercial development 
goes, the future 9236A oils, like the 
7808 oils before them and the 
advanced lubricants that are certain to 
follow them for some time, will almost 
all be chemically derived synthetic com 
pounds and so will not seriously alter 
the general market development re 
cently forecast for compounds, 
except in regard to price 

Many lubricant people believe that 
as a result of increased raw material, 
development and production costs, the 
prices of finished lubricants will rise 
significantly with each succeeding gen 


more 
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Hydrocarbons Come Back 


No one is sure just how long 
the 
their successors will be lke. But 

government and industry researchers a 
already working far into the futur 
covering broad areas of possible m 
chanical lubrication 
combing through a 
range for compounds to fill thes 


oils will last once ippear OT 
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is that 
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cCascS 
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ived.) Nor do lubrication engineers 
believe that it will suddenly become so 
SCTVICE tempcrature requirements, 
expect, will continue to go up 
idually. Successors to the 400F oils, 
Esso’s Robert Barnum, will prob 
bly be 500F or even 450F lubricants 
like other companies, has been 
it a lot of materials over the 
t nine or 10 vears but Barnum says 
till too early to state even what 
next generation of lubricants—the 
ifter the 400K oils—will be like, 
pt that thev will have high thermal 
id oxidative stability and reasonabk 
osity 
Insistence upon low temperature 
idity in future lubricants is consid 
red impractical. To get the high tem 
crature properties it will need, the Air 
e will have to settle for lubricants 
vith relatively high viscosities at low 
mperature Roughly 50 deg. can be 
dded to the high temperature operat 
ng limit of a lubricant, savs one re 
ircher, for every 10-deg. sacrifice in 
w temperature requirement. It is 
iuch easier, he adds, to take a lubricant 
vith good high temperature properties 
ind improve its low temperature charac- 
teristics by such means as a supple 
ventary heater or diluents than to do it 
other way 


Petroleum Reconsidered 


\ somewhat unusual result of this 
iminishing emphasis on low tempera 
fluidity is the re-entry of petroleum 
ls as future lubricant candidates. Duc 
to the comparatively high bond energy 
f the hydrocarbon cham, minera! oils 
possess high thermal stabilitv. And at 
rv high temperatures—an 800-9001 
ngine range is tentatively envisioned 
‘king and sludge formation with the 
ccompanyving increase in viscosity 
ould be kept to a minimum 
The promise of silicon-based lubri 
nts also improves as the temperature 
goes up. Thev presently appear to be 
suitable for service in the 500-700] 
nge. Should some of their present 
hortcomings prove unamenable to fur 
ther chemical research, savs one engi 
ieer, it might prove practical to design 
n engine to fit the lubricant 
For service over a somewhat wider 
mperature spectrum 500-S00F, Mon 
into Chemical Co. is placing its faith 
nd development efforts in a class of 
ompounds called polvphenyl ethers 
lhe polyphenyl ethers, says Monsanto, 
more reliable than the silicones 
vhich tend to polymerize unexpectedly, 
re more serviceable over more wide 
spread and significantly higher tempera- 
tures, and are more resistant to radiation 
damage. General Electric is also work 
ing in this area and recently announced 
that it had developed a group of pol) 
phenyl ethers that seemed promising. 
Fluorine polymers, gaining increasing 
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Major Southern California 


missile operation has 
immediate openings 


for qualified graduate 


engineers with experience in 


instrumentation Systems 
with general knowledge of missile systems, including 


propulsion, guidance, structures and electrical systems. 


Guidance Systems 
Experienced in research and testing of practical hardware, and 


with mathematical background for systems analysis. 


Flight Test 


Background should qualify for planning and formulating 


entire flight test programs 


Aerodynamics 


Must be able to analyze missile configuration to determine 
aerodynamic performance and stability and control 


characteristics 


Well paid jobs 
for qualified people 
Relocating expenses paid. 


For information on these and other engineering positions, write: 


Mr. H. A. Roberts, Dept. 451 
Missile Division 
North American Aviation, Inc. 


12214 Lakewood Blvd., Downey, California 











































Holley 
aT 
controls 
selected for 
JT4 engines 
on America’s 
first jet 
airliner 





four JT4 Pratt & Whit- ing closely with Pratt & Whitne overnor actuator. For sin 
raft engines, the Boeing 707- Aircraft engineers, carried out this ulti-engine military arc 
| carry 131 first class passen- exacting assignment on such vital Holley main fuel control is 
New York non-stop to the engine components as: the compres- panion unit to the Holley 

Continent in just over six hours! sor bleed governor, and the bleed and actuator. 

Each of these new engines, commer- 

cial counterparts to the J-75 which 

drives many of America’s latest jet 

fighters, delivers up to 15,000 

pounds of thrust. Ability to pack so 

much added power into a relatively 

small space is the result of designing 

engine components which will oper- 

ate at higher efficiency, require less 

area and reduce over-all weight. 


Holley Carburetor Company, work- 





For military applications, the Holley , 2 tT 11955 E. Nine Mile Road Warren, Michigan 
main fuel control (right) is a companion os 
unit to the governor and actuator. 


nt 





1cceptance in high temperature applica 
tions in the form of gaskets and coat- 
ings, are still of only minor interest as 
high temperature turbine lubricants. 

All in all, there appears to be no 
dearth of high temperature lubricant 
candidates. At the same time, however, 
progress on the development of radia 
tion resistant oils is much less impres- 
SIVE 

Radiation is proving to be a formid 
ible barrier, reports Berkey. WADC 
has been working on the development 
f oils for nuclear powerplants for some 
time. Mineral oils perform somewhat 
better than the synthetic 7808 and 
9236A entries and that base stocks 
without additives appear more promis- 
ing than those containing additives. 

Despite the lack of strong, radiation- 
resistant lubricant candidates, there is 
no pessimism to be found among re- 
searchers in this area. Thev have man- 
iged to keep pace with engine develop- 
ment in the past and see no major rea- 
son for not doing so in the future. 


PRODUCTION BRIEFING 





Packard-Bell Electronics Corp., Los 
Angeles, Calif., will develop DAFT 
digital-to-analog function table under 
contract from Holloman AFB, N. M 
DAFT will combine components of 
the Trice digital computer and the 
Maultiverter analog-to-digital conversion 
system 


Horkey-Moore Associates, Torrance, 
Calif., has received a follow-on order 
from Convair Division of General 
Dynamics Corp. for additional MB-1 
titanium ejection seats. Previous Con 
vair orders for the force ejection seats 
were for the F-106 fighter. 


Minneapolis-Honeywell Regulator Co. 
will undertake a study of “human 
engineering” needs in future cockpit 
design. Contract, valued at $75,000 
is from Douglas Aircraft Co., holder of 
| prime Naval research contract for the 
Army-Navy Instrumentation Program 
After completion of the study, Honey- 
well will build a cockpit mockup show 
ing control design and layout 


Servomechanisms, Inc., Hawthorne, 
Calif., will produce true airspeed com 
puters for Lockheed under $476,756 
contract. Computer, said to be accurate 
to + or —2 kt. from 100 to 250 kt., 
will provide true airspeed input to Lock 
heed’s airborne navigational systems 


Miniature Precision Bearings, Inc., 
Keene, N. H., supplier of instrument 
bearings for missile guidance compo 
nents, has completed a $300,000, 25,000 
sq. ft. addition to its Keene facility 
Che company reports that its 1958 sales 
were 25% higher than those of 1957 
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ENGINEERS ! 


Jet Engine Leadership 
Comes from GE 


Here in Cincinnati, GE’s Jet Engine De- 
partment is a team of engineers helping to shape 
the future of American Aviation. These special- 

ists—builders of the J47, the J79 and the new 
J93—invite YOU to join them in pioneering 
advanced designs for ever-greater power for air- 
craft propulsion. 

Additional product responsibilities combined 
with military and commercial jet engine contracts 
through 1962 continue to expand our activity. 
We have many “career” positions like the follow- 
ing for degree engineers who thrive on recogni- 
tion of accomplishment in an atmosphere of 

professional respect! 


APPLICATIONS ENGINEERS FOR MARKETING—2 posi- 
tions open. 
FLIGHT AND FIELD TEST ENGINEER—1 position open. 
MECHANICAL CONTROL COMPONENT ENGINEERS— 
2 will be added to development engine group. 
CONT ROLS RELIABILITY ENGINEERS—3 for advanced 
design group. 
COMPRESSOR DESIGN ENGINEER—J1 for ad- 
vanced engine project. 
NOZZLE AERODYNAMIC ENGINEERS—2 for ad- 
vanced design group. 
Interested? Send your resume now—or for 
additional information, write or phone: 
wl Mark Elwood, Jet Engine pep:. aw-929, 
Cincinnati 15, Ohio. Ph.: PO 1-1100 


Collect Long Distance Calls will be 
accepted any weekday 9 AM-4 PM 


GENERAL ELECTRIC 


JET ENGINE DEPT. CINCINNATI 15, OHIO 








MAJOR LEASE FINANCING 


PUBLIC CARRIERS + CORPORATE OPERATORS, 
MANUFACTURERS and OVERHAUL AGENCIES 





AIRCRAFT + ENGINES « PARTS + GROUND and SHOP EQUIPMENT 
Long Term — Short Term — Flexible Schedules 
Discussions welcomed regarding your financial requirements, large or small. 


Aviation Division 
intermediate Credit Corporation 
A wholly owned subsidiary of 


103 Park Ave. FINANCIAL GENERAL CORPORATION New York 17 














AERONAUTICAL ENGINEERING 


CARIBOU cargo compartment has electrically operated cargo door that runs full width of the fuselage floor. Fuselage cargo area is 73 in 


wide, 75 in. high and 25 ft. wide. Floor is 45 in. from ground level. Note cargo roller tracks on floor to expedite loading and cargo han 
dling. Auxiliary ramps are fitted to the end of the lower cargo door to permit driving vehicles into the Caribou; two jeeps can be carzied 


easily. Note how ramp height can be adjusted to various truck-bed levels. 


RIGHT main gear folds forward to provide STABILIZER has 17 deg. up-down travel; INNER wing flaps are in full 40 deg. down 
free fall in slipstream in case of emergency. leading edge flap is in full up position. position and outer pair are down full 30 deg 
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DORSAL fin on first de Havilland Caribou 


mea 


(above) has been removed on second prototype. Nose probe is used for flight test instruments. 


Ruggedness Emphasized in Caribou STOL 


By Erwin J. Bulban 


Downsview, Ont.—Rugged structure 
for operations from small, unprepared 
fields, and a sophisticated system of flaps 
and control surfaces to permit taking 
off with 34-ton payloads in zero wind 
over a 50-ft. obstacle in 840 ft., char- 
acterize de Havilland’s twin-engine 
DHC- Caribou utility transport. 

To demonstrate how effective it has 
been in meeting these specifications, de 
Havilland Aircraft of Canada demon- 
strated the Caribou STOL before a 
large military and civilian audience here 
recently under conditions that were any- 
thing but ideal. 

During a heavy downpour, the Cari- 


bou made successive takeoffs and land- 
ings from an unprepared rain-slicked 
grass field and lifted off the ground in 
under 500 ft. while loaded at approxi- 
mately 93% of its 24,000 Ib. gross 
weight. 

The show included making tight 
turns at slow speeds and low altitude 
cutting of the port engine, and feather- 
ing, unfeathering and restart, without 
noticeable loss of altitude. Indications 
are that de Havilland of Canada engi- 
neers are seeking even more impressive 
performance. 

One of the two prototypes is fitted 
with leading edge flaps to delay airflow 
separation at high angles of attack and 
provide higher rate of climb. The test 





96' »! 



































SCHEMATIC view of Caribou shows aircraft without dorsal fin; emphasizes high tail and 
upswept aft section. Wing and horizontal tail and rudder tips are made of Fiberglas. 
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installation is ground adjustable; if 
proven effective, the flaps will be cock 
pit controllable. 

On the drawing boards are later 
versions of the Caribou fitted with 
turboprop powerplants; one of these 
configurations is planned around the 
1,680-shp. Lycoming T55. 


Seven Firm Orders 


The company currently has firm 
orders for seven airplanes: five are going 
to the U.S. Army beginning next Feb 
ruary, one prototype will go to the 
Canadian government and another 
Caribou will be delivered to the Cana- 
dian Army. 

First civilian models will be available 
for delivery starting March, 1959, the 
company reports. Basic price quoted by 
de Haviland of Canada is approximately 
$495,000. An initial production lot of 
20 airplanes has been programmed. 

Primarily designed as an all-weather 
utility transport, available “off-the- 
shelf” for military use, the Caribou is 
aimed at providing feeder line and bush- 
type charter operators a passenger cargo 
vehicle capable of carrying a substantial 
payload to open new sources of revenue 
and provide maximum trafic volume 
per hour of utilization at low cost. One 
field of use would be by Douglas DC-3 
operators seeking to extend their cur- 
rent business into areas where that 
famed transport could not be worked 
safely because of its runway limitations. 

Powerplants chosen to provide high 
utilization and low operating costs are 
a pair of Pratt & Whitney R2000- 
7M2s. They turn Hamilton Standard 
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For high reliability 
under extreme environmenta/ 


conditions, specify 


Clary Gyros 


The Clary CD 600 electrically driven amount gyroscope is a 
self-contained, three-gyro package consisting of three gyros 
mounted on a single bracket with pick-offs between the 
outer gimbals and the frame. It may be used either to con 
trol flight, or to transmit changes in pitch, yaw and roll 
attitudes. The entire unit is hermetically sealed and filled 
with dry helium. To withstand high acceleration and ex 
treme vibration, and to insure maximum reliability, the CD 
600, like all Clary gyros, is ruggedly designed, precision 
manufactured and extensively tested 
GENERAL SPECIFICATIONS 
Weight: DC system, 19.25 Ibs.; AC system, 15.0 Ibs 
Pick-off: Potentiometer or synchro. 
Power Requirements: 27 V DC; 115 V AC 
Vibration: 10g at 20 to 2000 cps. « Warm-up Time: 2 minutes maximum 
Gimbal Freedom: Outer gimbal, 360° (continuous); Inner gimbal, + 85 
Drift Rate: Scorsby test .5° per 5 minutes. 
Caging Operation: Remote electrical caging and uncaging control 
Temperature: — 30°F to +160°F. + Altitude: No effect on operation 
Humidity: No effect on operation. + Size: Diam. 10”, depth 6% 


The Clary CD 750 electrically driven amount 

gyroscope is primarily designed to control 

attitude of short range “artillery type” mis 

siles such as the Corporal, Sergeant and 

others within the 500 mile range, where vi- 

bration and steady state accelerations are 

moderate to heavy. Separate pick-offs are 

provided for each axis, and the instrument 

incorporates a DC solenoid-operated caging 

mechanism to orient the gimbals with 

respect to the mounting surface. Internal atmosphere is 
75° F dew point nitrogen with helium tracer at a pressure 


of 15 p.si.a 
GENERAL SPECIFICATIONS 


Weight: 5 Ibs. + Pick-off: Potentiometer or synchro 
Power Requirements: 115 V line to line, 400 cps, 3-phase powe 
350 ma starting current, 70 ma running current 
Vibration: 10g at 20 to 2000 cps. « Warm-up Time: 2 minutes maximur 
Gimbal Freedom: Outer gimbal, 360° (continuous); inner gimbal, + 85 
Drift Rate: Scorsby test. Heavy rotor: .5° per 5 minutes 
Light rotor: .5° per minute 

Caging Operation: Remote electrical caging and uncaging contro! 
Temperature: —30°F to + 160°F. + Altitude: No effect on operation 

Humidity: No effect on operation. + Size: Diam. 4¥«”, depth 5'%i« 


| CLARY DYNAMICS 


Dept. W-58, San Gabrie/, California 
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Arthur A. Nichols 


Can You Answer These 
Questions About Gerotor 
Pumps? 


1. How many moving parts are there 
in a Gerotor pump? 
Only 2: ring gear 

and rotor. The ro- 

tor has one less 

tooth than the out- 

er gear. This “miss- 

ing tooth” serves 

as the chamber that 
carries fluid from 

inlet to discharge 
port. (See Fig. 1.) FG. 1 


2. What fluids will it handle? 

Any fluid of reasonable lubricity in 
capacities to 100 gpm at pressures 
up to 1,000 psi. 


3. Is it self-priming? 

Yes. Under normal conditions, a 
Gerotor pump can be depended on to 
pull 28” to 29” of vacuum. 

4. Will it handle impurities? 

Because of its ability to handle im- 
purities in fluids, a well-known man- 
ufacturer of helicopters rates the 


Gerotor as the best positive displace- 
ment pump on the market. 


5. Is it dynamically balanced? 


Yes. Both moving parts are symmetri- 
cal about their turning centers. 


6. What kind of valves does it require? 
Unlike reciprocating pumps, the 
Gerotor requires no valves. 


7. Is cavitation a problem? 

Cavitation does not occur except when 
the inlet is severely restricted. In 
any event, cavitation is not normally 
destructive to Gerotors. 


8. What kind of flow does it generate? 
A relatively pulseless flow. A large 
machine tool builder has proved that 
it produces the smoothest flow among 
all positive displacement pumps. 


9. What are its volumetric and me- 
chanical efficiencies? 

Volumetric efficiency ranges between 
90% and 95%. Mechanical efficiency | 
is normally about 33% ... up to 66% 
as outlet pressures approach 500 psi. 


10. Can it perform multiple 
functions? 

Yes, and in a single housing! Because 
Gerotor elements revolve around a 
common shaft, several sets of ele- 
ments in various sizes and capacities 
can be stacked within a single hous- 
ing to perform lubricating, scav- 
enging, cooling, boosting or other 
services. 

Technical assistance is available and 
your inquiry is invited. 


W. H. NICHOLS CO. | 


Woerd Ave., Waltham 54, Mass. | 
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hydraulic three-blade constant-speed 
automatic full-feathering propellers. De 
Havilland notes that the R2000 now 
has an overhaul time of 1,800 hr. and a 
record of only one premature engine re- 
moval per 20,000 operating hours. En- 
gines are built up as interchangeable 
power eggs to simplify spares inven- 
tories. A portable engine change crane 
is available which can be fitted to the 
top of the wing for in-the-field mainte- 
nance. Cowlings are “‘petal’’-type, hav- 
ing five hinged sas Engines are 
closely cowled for minimum drag at 
low speeds, and use augmentor exhausts. 

Caribou and its equipment are de- 
signed to operate over an ambient tem- 
perature scale ranging from —40F to 
+120F: winterization kits will be avail- 
able to extend the low-end of the range 
to —65F. 

Airplane and its equipment actually 
will be capable of working up into the 
range of +160F without breakdown, 
the company reports. 

For cold-weather flying, de Havilland 
will supply separate combustion heaters 
for cockpit and cabin capable of main- 
taining a minimum temperature of 40F 
while the outside reading is —40F. 

In addition to short-field takeoff ca- 
pability with zero wind, Caribou per- 
formance analysis depicts a takeoff run 
of only 460 ft. over a 50-ft. obstacle 
with a 20-mph. headwind and a land- 
ing distance over 50-ft. of 590 ft. Using 
International Civil Aviation Organiza- 
tion (ICAO) piloting technique, the 
Caribou is designed to make instrument 
approaches at 80 mph. The aircraft is 
designed to be capable of climbing out, 
should an engine fail on takeoff just 
after leaving the ground, with takeoff 
flap and landing gear extended. 

De Havilland of Canada reports these 
typical load analysis data 
@As a freighter, Caribou will carry 
7,383 lb. of cargo over a stage distance 
of 200 stat. mi. with 1,150 Tb. usable 
fuel. Over a 400 mi. stage length, 6,713 
Ib. of cargo can be carried with 1,820 
Ib. fuel: over 600. mi., 6,038 Ib. can 
be airlifted with a fuel load of 2,495 
Ib.; over a stage length of 800 mi 
5,368 Ib. of cargo and 3,165 Ib. of fuel 
are carried. 
eAs a passenger plane, the DHC-4 
can be loaded with 27 passengers, 1,863 
Ib. of baggage and cargo and 1,150 Ib. 
of fuel for a stage length flight of 200 
stat. mi. Over 400 stat. mi., a load could 
consist of 27 passengers, 1,193 Ib. of 
baggage and cargo and 1,820 Ib. of fuel; 
over a 600-mi. stage length, 27 pas- 
sengers, 518 Ib. of baggage and cargo 
and 2,495 lb. of fuel could be loaded, 
and over an 800-mi. stage length, a load 
could consist of 25 passengers, 178 Ib. 
of bags and cargo and 3,165 Ib. of usable 
fuel. 

Fuel loads consider climb, cruise 
flight, descent and a 45-min. reserve at 


work in the fields of the future at NAA 


ELECTRONICS 
ENGINEERS 


Work on America’s most 
advanced weapon systems 


The WS-LLOA and WS-202A 
are typical of the top-level 
projects currently under way 
at North American. NAA’s 
work on these far-advanced 
weapon systems has created 
outstanding career opportu- 
nities for engineers qualified 
in Flight Control Analysis, 
Reliability Analysis, Flight 
Simulation, and Systems 
Analysis. 


We have immediate openings 
in applied research on ra- 
dome development, antenna 
development, infrared, and 
acoustics. 

Minimum requirements are 
actual experience plus B.S. 
and advanced degrees in E.E. 
and Physics. 

For more information please 
write to: Mr. A. J. Stevenson, 
Engineering Personnel, North 
American Aviation, Inc., Los 
Angeles 45, California. 


THE LOS ANGELES DIVISION OF N 


NORTH 
AMERICAN ANA 
AVIATION, INC. 
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BENDIX* IGNITION SYSTEMS —FOR THE BEST IN JETS 


Scintilla Division of Bendix Aviation Corporation 
designs and manufactures complete ignition systems 
for the most modern and powerful turbojet and 
turboprop engines. An ignition system, incorporating 
the benefits of years of ignition design experience, 
is provided for the Pratt & Whitney Aircraft J-75 
turbojet—described as“‘the most powerful production 
turbojet engine known to exist in the free world”. 

The J-75 is in the 15,000 pound thrust class. Power 


Scintilla Division 


SIDNEY, NEW YORK 


is augmented by use of an afterburner. This engine 
will provide the “muscle” for a number of advanced 
and commercial aircraft. For installation 
and maintenance flexibility, Bendix provides one 


military 


ignition system applicable to both the J-75, shown 
here, and the well-known Pratt & Whitney Aircraft 
J-57 engine. Serviceability, reliability, and extended 
overhaul life are inherent features of Bendix designed 


* TRADE -MARK 


jet engine ignition systems. 


"Send 





Crew of two is included 
in freighter and passenger analyses. 

Military versions are designed to carry 
28 fully-equipped combat troops or 22 
paratroops; an air medical evacuation 
configuration will take 14 standard army 
litters and 10 seats for attendants and/ 
or ambulant cases. Cabin, of 1,000-cu. 
ft. capacity, can hold two jeep-type 
vehicles. 

Loading is facilitated by using a large 
ear loading door measuring 73-in. wide 
xy 75-in. high. The door retracts elec- 
trically into the cabin roof and can be 
opened in flight to provide an exit for 
paratroops or carriage of long cargo that 
cannot be entirely enclosed in the cabin. 
Loading door is jettisonable for use as 
in emergency exit. An overhead cargo 
monorail can be fitted that is capable of 
handling loads up to 2,000 Ib. in con 
junction with a winch mounted forward 
in the cabin. 


CTUISC speed 


Fuselage Doors 


Passengers can enter the cabin 
through doors on the left and right of 
the aft fuselage, in addition to the re 
ractable door. Crew entrance 
in be made through a door under the 
vcllvy, when the cabin is fully loaded 
with cargo. Underbelly hatch can also 
be used for emergency exit. Crew can 
ilso exit through an emergency hatch 
in the cockpit roof 

Structure is fairly conventional, vet 
onsiderable attention has been paid to 
providing extra ruggedness to cope with 
utilization, operation in unpre 
ireas and for crash-worthiness 
Even though several ingenious ap 
proaches are used to provide lightness 
vithout sacrificing structural strength, 
rash-safety provisions add 300 
+00 Ib. to the Caribou’s airframe weight, 
nembers of the design staff told Avia 
rIon WeEeEK 

Fuselage comprises three major jig- 
built assemblies: nose cap and cockpit, 
enter fuselage comprising the cargo 
ompartment and passenger cabin, and 
the rear fuselage. which includes the 
irgo doors and full monocoque section 
supporting the tail. The latter assem 
bly now is built as one but later will be 
plit into two units. 

Nose structure is built around a larg« 
nosewheel box assembly, which actu 
ily forms a spine under the floor of the 
cockpit area, Nose wheel box is made 
up on large swaged panels and shear 
panels of rectangular corrugated section. 
Swaging process saves considerable 
weight and assembly time; every swage 
saves a part, William T. Heaslip, deputy 
chief design engineer, noted. This box, 
weighing approximately 50 Ib., carries 
ill nose gear drag strut loads and trans 
mits them to the aft bulkhead rather 
than through the intermediate structure. 

A major longeron on either side of 
the nose assembly ties rear and forward 


o 
Cargo 


heavy 


pared 


some 
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bulkheads together and together with 
the nose gear box would handle damage 
loads from the nose rearward with- 
out compromising the cockpit “safety 
island” which is ;oaded independently, 
the floor being carried on half bulk- 
heads fore and aft. 

Cockpit area is high in the nose sec- 
tion to provide crew with good all-round 
view, which is further improved by the 
downward-cranked wing center section 
Cockpit transparent area totals 32 sq. ft 
and provides pilots a 265-deg. arc from 
wingtip to wingtip and 183 deg. from 
nose to tail. Vision over the nose shows 
the ground 15 ft. in front of the aircraft 
Windshield is birdproof type 


Layout is such that the Caribou can 
be handled by a single pilot, if neces 
sary. Engine controls are placed on a 
console mounted in the roof and th« 
throttles are located at shoulder height 
In the same bank with the throttles arc 
pitch and mixture controls. Landing 
gear lever is placed at the end of the 
throttle travel to provide a smooth 
follow-through gear-up cycle. Aft of the 
engine controls on the overhead consok 
are aileron trim, ignition switches, flap 
control and carburetor air temperature 
controls 

lucl cocks are positioned at the reat 
of this console, the system consisting of 
cocks—the allowing 


three outboards, 


THIS IS ENGINE E7592 


Airwork never scrambles engine 
parts on a mass production basis. 
When this engine was torn down 
for overhaul—the parts went on 
this cart. The cart kept all re-usable 
parts together as they went through 
Cleaning, Inspection and Rework. 
Now, new parts have been issued. 
The cart is ready to start through 
Assembly. 

These carts preserve your invest- 
ment. If a vital part has a potential 
10,000 hour life—and you have 


Alnwork 


Millville, New Jersey 


used it for 1,000 hours—that’s the 
one that goes back on your engine. 
Under the usual shop system, you 
could end up with a 9,000 hour 
part ...and a big bill next time. 

Mating parts that have “‘worn in” 
are re-mated. And... you get indi- 
vidual treatment of the operating 
problem shown by the internal con- 
dition of your engine at overhaul. 

Only Airwork offers this indi- 
vidualized overhaul method . . . the 
best you can get anywhere. 


BRANCHES IN; 
WASHINGTON 


NEWARK «+ MIAMI « ATLANTA 


CLEVELAND 





Eimac Announces... 





1K20 Series X and K Band Klystron (left) 
1K125C Series C Band Kiystron (right) 


Six New Ceramic Refiex Kliystrons 


Two important frequency ranges in the C, X and K bands 
are now covered by Eimac ceramic reflex klystrons. 
Eimac's advanced stacked ceramic design gives these 
tubes exceptional ruggedness and frequency stability. 


The four new tubes of the 1K20 series cover 8500 to 
11,700 Mc. at power levels to 50 milliwatts. These tubes 
are specifically designed for use in the severe vibration 
and temperature environment of air-borne and missile 
radar systems. They will withstand vibration levels of 15G 
in any reference plane with less than 100 kilocycle fre- 
quency deviation. Rated for use at any altitude, the 1K20 
series tubes are conservatively rated at + 250°C seal tem- 
perature. A new non-contacting, non-microphonic tuner 
permits noise-free tuning of the tubes through their com- 
plete ranges. Low beam voltage requirement and simple 


For further information request a copy of the brochure 
“A New Line of Eimac Reflex Klystrons” 


EITEL-McCULLOUGH, INC. 


radiation cooling minimize the weight and complexity of 
associated equipment. 


Two new C-band tubes comprising the 1K125 series cover 
3700 to 5000 Mc. Power levels up to 2 watts make these 
tubes ideal for reliable broadband point-to-point com- 
munication. Tuning by dielectric slug rather than variable 
RF gap avoids sensitivity to shock and vibration. Integral- 
finned cooler and higher operating temperature ratings 
minimize cooling requirements. 


Eimac know-how in the field of ceramic-metal tube design 


now brings compactness, ruggedness, high performance 
and reliability to these important microwave frequencies. 





SAN CARLOS, CALIFORNIA 
Cable Address: EIMAC, SAN CARLOS 

Ecmac First for ceramic reflex klystrons 

. GENERAL CHARACTERISTICS ee 
Type Freq. Range Mc. Beam Voltage Range Voltage 
1K125CA . 3700-4400 1000 Vdc 1.5 to2.0W 0 to —500 Vdc 
1K125CB . , 4400-5000 1000 Vdc 2.0to2.3W 0 to-—500 Vdc 
1K20KS . . 8500-9300 300 Vdc 25 to 50 mW 0 to —250 Vde 
IK20XK 2... 9$200-10,000 300 Vdc 25 to 50 mW 0 to —250 Vde 
1K20XD . . . 10,000-10,800 300 Vdc 25 to 50 mW 0 to —250 Vdc 
1K20KA.. . 300 Vdc 25 to 50 mW 0 to —250 Vde 


~ 10,700-11,700 
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fucl from left or right engines to feed 
their respective engines, and the center 
| 
jacent engine or both engines. It can 
n conjunction with any 
1c of the other two cocks to prevent 
one engine being supplied from two 
inks at once 
Radio control console is set between 
he pilot and copilot and is mounted 
on tracks so that it can be slid forward 
vard the instrument panel to provide 
iditional crew movement space 
Nose wheel steering wheel is on the 
rt side of the cockpit. Gear retracts 
ickward, with the rear doors cycling 
open as the gear folds and closing when 
Doors close while the gear 
down to prevent foreign object entry 
the gear well 


mlv be used 


if IS inside 


Nose gear provides 
ower steering over a 124-deg. radius, 
roviding the aircraft with a 27-ft. turn 
ng radius. Neat installation on this 
1 variable ratio between steer- 
ing motor and axle, providing low speed 
for taxiing when sharp turns are to be 
oided, and high speed when moving 
vly to allow sharp turning. 
Main landing gear retracts forward 
into the nacelles, providing slipstream 
sist in emergency free-fall extension 
Like the nose wheel, the main gear 
struts have two-stage shock absorbing 
action developed by Jarry Hydraulics, 
Montreal. Long stroke is designed to 
handle a 144 ft./sec. rate of descent, to 
ibsorb shock of short field landing 
technique; short stroke action comes in 
to provide less damping while the air- 
plane is taxiing over rough ground, 
minimizing nose and wing dipping 
Short stroke evcle also provides very 
small deflection of the fuselage while 
the aircraft is being loaded with cargo 
In the case of the main gear, the de- 
signers had to cope with the problem 


vCal has 





NOSE gear provides power steering for 
pilot, gives aircraft 27 ft. tum radius, 
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ck, permitting fuel to flow to its ad- 











How to buy 


RELIABILITY* 
In A Precision 


Potentiometer 














Amswer: 
Ses. oe a 


ONLY FAIRCHILD 
CAN DELIVER ALL OF THESE 
RELIABILITY FEATURES 


at the lowest price in the industry! 


1. Welded terminal and taps. A positive elec- §. Precious metal contacts for low noise and 


trical and mechanical bond to withstand 
high temperatures, shock and‘ vibration 
Machined metal case for retention of ac- 
curacy, especially under high temperature 
and/or humidity. 

Metal inserts in molded wiper hubs for 
positive wiper positioning, for accuracy 
under shock, vibration, acceleration 
Precious metal resistance wires where 
needed for extremely low noise values, 
especially in corrosive atmospheres and 
for long storage life. 


high temperature 


One piece wiper construction for life, ac- 
curacy, low noise and low torque 


Stainiess steel clamp bands capable of 
withstanding high torque, and the stresses 
and strains of shock, vibration’ and 
acceleration 

Precision stainless steel ball bearings — 


for low torque, high temperature, high 
vibration and shock characteristics 


PLUS 100% inspection AND a separate Quality Control program which puts | out of every 
100 production units through complete environmental torture tests 


Since the ultimate price of a potentiometer is 
directly related to the reliability built into it 

. you only get what you pay for in a “pot”. 

Only Fairchild Linear and Non-Linear High 
Reliability Pots incorporate all of the above fea- 
tures. This High Reliability group can be had 
in 7%” to 2” diameters, single and multi-turn, in 
standard and high temp versions and with ac- 
curacies as high as .009%. 

For more information write Dept. 11E. 


*Fairchild’s Built-in SAFETY FACTORS 












Beyond the Specs for Reliability in Performance. 


LAIR CHILD —<onronees 00% 
CONTROLS : : " 
* ’ | 


PORATION 








~ new forged 


titanium fittin 


Why pay the weight penalty of stainless steel fittings? 
Now you can order Harvey Titanium Fittings for 
high pressure/high temperature applications and save 
44% in weight with no loss in strength. 

Harvey’s AN and MS finished titanium fittings are 
available for quick shipment in a complete range of 
sizes, shapes, and alloys. For maximum strength, 
Harvey Titanium Fittings are expertly machined from 
press forgings. And the close dimensional tolerances, 
perfect threading, and fine micro finish make Harvey 
Titanium Fittings superior to any other part. 

Remember, Harvey’s position as a leading inte- 
grated producer of titanium is your assurance of the 
highest standards of quality, dependability, and sery- 
ice. For your free copy of “Titanium Fittings” bro- 
chure, write to the Titanium Division of Harvey 


Aluminum, Torrance, Calif. 





A major independent producer of quality aluminum in all alloys and sizes: Pig, ingot, billet, 
rod and bar, pipe, tube, hollow sections, press forgings, forging stock, hand forgings, im- 
pact extrusions, electrical bus bar, structurals, special shapes, light and heavy press extru- 
sions, screw machine and other aluminum products. Similar products in titanium, zirconium, 
and steel. HARVEY ALUMINUM GALES, INC., Torrance, California. 





HARVEY 


luminum 











4 retracting a strut having long stroke 
hocks into a minimum-size engine 
nacelle. This was done by containing 
the shock absorber in a capsule that 
is retracted into the main strut as it 
swings forward and up, shortening the 
18 in. Main gear 
legs are identical and completely inter 
changeable to spares require- 
ments 


main gear by some 


reduce 


Landing gear and brakes and nose 
wheel steering are operated by a 3,000 
hydraulic system independent of 
cngine-driven pumps. Power source is 
in clectric pump consisting of a readily 
removable power pack assembly includ 
accumulator, and other 


psi 


ing reservoir 
units 

Emergency system for the nose gear, 
to provide it with the fail-safety char 
cteristic of a free-fall main gear, in- 
separate hand pump and a 
blow-down” compressed air bottle. 


cludes a 


Should the electrical system or main 
hydraulic pump fail, the accumulator 
can be manually pumped to provide 
full operating pressure. Brakes, served 
by the main hydraulic accumulator, also 
have an emergency accumulator which 
can be recharged manually. There is 
also a manually operated air bottl 

Electrical system consists of two 300 
amp. 28-v.d.c. low-speed generators op 
crating at engine idle speed to provide 
constant charge. Alternating current 
svstems handle flight instrument opera 
tion and windshield de-icing. Wiring is 
fitted for ready access with minimum 
removal of upholstery 

Mid fuselage is designed to take the 
weight of the wings, engines and fuel 
in the event of a belly landing—it actu 
ally is built to take these forces through 
several belly landings safely for crew and 
passengers, AVIATION WerEK was in 
formed. Belly integrity is provided by a 





SPECIFICATIONS: 
Wing span 

Wing area 

Mean aerodynamic chord 
Aspect ratio 

Over-all height 

Over-all length 

Cabin width 

Cabin height 

Cabin volume 

Passenger capacity 

Fully armed troops 
Propeller diameter 
Propeller clearance to fuselage 


Horizontal tail span 
Horizontal tail area 
Vertical tail height 
Vertical tail area 
Landing gear track 
Wheel base 


Performance (24,000 Ib. gross): 
Stall speed (landing flaps) 
Service ceiling (two engines) 


Service ceiling (simgle engine) .... 
Maximum range 


sea level, zero wind) 
zero wind, sea level) 
lakeoff distance (airline technique) 


Landing distance (airline technique) 


Rate of climb (two-engines, takeoff flaps) 
Rate of climb (one-engine, takeoff flaps) 





De Havilland-Canada DHC-4. Caribou 


Propeller clearance to ground (fully loaded) 


Ground clearance under fuselage (fully loaded) 


Cruise speed (@) 62% power (@) sea level ... 
Cruise speed (@) 62% power (@) 7,500 ft. ....... 


l'akeoff distance (short field technique, sea le 
Takeoff distance (short field technique, over 50-ft. obstacle, 


Landing distance (dry, concrete, short field techniques, zero wind, sea level) 
Landing distance (short field technique, over 50-ft. obstacle, 

l'akeoft distance (airline technique, over 50-ft. obstacle) 

Landing distance (airline technique, over 50-ft. obstacle) 


Rate of climb (after takeoff, flaps up, two engines) 
Rate of climb (after takeoff, flaps up, one engine) 


96 ft. 
912 sq. ft. 
120.8 in. 
9.9 


68.5 ft. 

7 ft. 3 in. 
6 ft. 3 in. 
000 cu. ft. 


171 mph. TAS 
183 mph. TAS 
60 mph, 
24,900 ft. 
10.500 ft. 
1,350 stat. mi. 
490 tt. 


840 ft. 
425 ft. 


1,000 ft. 
S85 ft. 
1,305 ft. 
565 ft. 
1,305 ft. 
1,500 fpm, 
315 fpm. 
1,830 fpm. 
460 fpm. 
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Electronics Engineers: 


HELP 
WRITE THE BOOK 
AT RYAN 


Ryan's work in electronics is so 
advanced that much of it has 
actually become standard text 
for industry and science 

Today you can help us write the 
book in continuous wave radar 
for navigation, missile guidance, 
and helicopter instrumentation. 
* Design Engineers 

* Packaging Engineers 

¢ Microwave Antenna Designers 

* Reliability Engineers 

* Field Service Engineers 


For details write to J. M. Jackson... 


RYAN conn 


COMPANY 
2720 HARBOR DRIVE 


x 
San Diego 12, California — , 


Instrument, Calibration 


FY 


9 Se 


i 
\ 


buy Inland 


Now available 
service performed in 
humidity controlled areas by experienc« 


personnel especially trained in the accu 


instrument calibration 
temperature and 


; 


rate and efficient handling of calibration 


problems. Our 
certified periodically by 
Standards 
is available 


the Bureau < 


service where 
military quality control pr« 
tified calibration cards are 


wcedures. Cer 


provided 


calibration standards are 
yf 
Instrument calibration record 
required by 





two 


best 





friends... 





“the man ahead” 
and 


“the man behind” 





That man just ahead of you hopes you'll take his job away 
from him. He's plain selfish about it . . . that way you push 
him up the ladder, too. 

The fellow right behind you, what about him? He’s another 
good friend. Just help make him more capable of capturing your 
present spot . see, now he’s pushing you! 

How can you serve yourself better than you ever have before? 
By upgrading your own job performance. By learning all you 
can about other functions of your company's business. By put- 
ting today’s problems together with tomorrow's promises 
and becoming more and more knowing about both, right here 
in the high-utility pages of this one specialized publication. 

This, don't ever forget, is your own magazine — for you and 
men like yourself to work things out together — to find new and 
better ways to make progress and profits. McGraw-Hill editors, 
who live on your street, unceasingly strive to make it the single 
greatest community of interest for your industry. And the more 
effort they put into it, the easier it is for you to get more out of 
it for every reading minute invested. 

Look ahead, read ahead, get ahead. Live this secret. Share 
it. After you've read this issue so satisfyingly, hand it over to 
that man one step below. Show him how much there's in it for 
him, too. A few issues from now, we'll bet he looks you in the 
eye and says, “Thanks, friend. I just got my own subscription.” 























McGRAW-HILL SPECIALIZED PUBLICATIONS 


The most interesting reading for the man 
most interested in moving ahead 





¢ heavy beams having shear 

ide up of swaged 24ST and 

capping material l'ransverse 

ire spaced 17 in. apart. These 

is longitudinal skids in 

of a belly landing. Vertical 

ish loads are taken by a bulk- 

station 138 and by massive two- 

essed frames at the front and 

ing spars and at the rear of the 

I loor is made up of metal-faced 

omb 

Win nter section drops into a cut 

t in the top of the mid fuselage, and 

ittached to massive joints. A 

- piece linked connection ties the 

to the fuselage, permitting the 
to tone out connection stresses 

ir fusclage assembly is built around 

horseshoe-shaped hoops carrying 

retractable cargo doors. At the for- 

cutout a massive frame consisting 

{ two routed pressings riveted along 

tiffeners provides elastic restraint to the 

ng longerons along the cutout areas. 

retractable door is a single-piece 

mblvy having bonded ribs. Aft sec 

n irving tail, is a conventional 

nocoque lavout. Fuselage assemblies 

permanently joined by riveted butt 


trap joints 


Wing Assembly 

Wing assembly comprises a down 
vard cranked rectangular center section 
nd two tapered outer panels built 
iround two main spars, designed only 
to provide shear 

Heavy skins in combination with 
tringers take at least 90% of bending 
loads. Spar webs and ribs are of 24 S71 
Skins on outer panels—upper skins are 
14S1T6 used because of its superior 
ompression vield strength, lower skins 

24ST3 for improved notch sensi- 

itv—taper from .06-in. at the center 
section to .03 at the tips 

Additional strength is provided in 
the form of “glued” reinforcement 
patches at all important tension joints 
Patches are additional routed metal ad 
hesive-bonded to joints with Barring 
ton Rubber FM47 

Wing transport joint of the center 
section to outer panels consists of a 
series of forgings—one between cach 
tringer—with a tension bolt picking up 
the skin and one stringer. Bolting faces 
ire machined in the wing jig to a flat 
surface to a tolerance of + or —1/1,000 
in 10 min 

Outer wing panels each contain 10 
interconnected flexible bladder fuel cells 
having a total capacity of 770 U.S. gal. 
franks lav on curved Fiberglas panels 
resting on downward bowed strips be 
tween ribs. Access to tanks is provided 
by a series of oval openings in the wing 
underskin backed by machined adhe 
sive-bonded patches. Wing ribs 
through 13 are of tension field con- 
struction with vertical corrugation ap- 
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proximately j-in. thickness, also giving 
lateral strength to support fuel tank 
slosh loads 

Wing section is a 40% thickness ai 
foil developed by de Havilland-Canada 
from NACA’s family of low drag air 
foils. Camber line moves forward and 
camber increases toward the wingtips 
to delay stall in this region 


Double Slotted Flaps 


Wings are fitted with double slotted 
Haps from tip to tip, with four section 
on each wing comprising a total of 16 
flap units which make up some 35.( 
of the total wing area. De Havilland 
Canada engineers sav thev are seeking 
better lift coefiicients with the Caribou 
flap lavout than would be possible using 
“sucking and blowing” | 
control systems 

Of the four double-slotted flap sex 
tions on each wing, trail portions of two 
outer sections are also ailerons, provid 
ing the pilot with considerable lateral 
control while fiving at low speeds and 
high nose angle. To provide a gage of 
extent of flap and aileron action, her 
ie figures on travel 
® Root and inboard flaps can be ex 
tended 40 deg. and their trailing sec 
tions an additional 224 deg 
e Mid and outboard flaps can be ex 
tended 30 deg. down. In this condition 
the aileron on the mid flap has an 
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_ POSITION 


ECM, Antenna and 
Radome Development 
and Evaluation 


The man we're 
looking for has a 
BS or advanced de- 
gree in Electronics 
Engineering or 
Physics. He has ex- 
perience which will 
enable him to direct 
and lead other spe- 
cialized engineers. 
TOP SALARY. 


All enquiries will be held 
in strict confidence. 


Write to 
» Aviation 


. P.O. Box | 


cite 
in Southern California 


SONAR & 
ANTI-SUBMARINE 
WARFARE ENGINEERS 


MARINE HYDRAULIC 
ENGINEERS 


There are important positions 
available in these small, inde 
pendent engineering groups at 
Bendix-Pacific for engineers at 
all levels. Bendix-Pacific is par 
ticularly interested in strong 
analytical engineers who have 
the calibre and capabilities to 
advance into systems engineer 


ing programs 


Pilecse write W. C. Wolker 
your quolificotions or f in 


the coupon ond moe t tedey,. 


W. C. Walker, Engineering Employm't Mgr. 
Bendix-Pacific, Bendix Aviation Corp 
11600 Sherman Way, No. Hollywood, Calif. 


t am interested in heck one 
C2 Electrica Mechanical Engineering 
1 am a graduate engineer with 

Jegree 
t am not a graduate engineer but have 
a years experience 
Name 
Address 
 — 
Zone State 
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ulable travel of 21 deg. 15 min. up 
ind 15 deg. 30 min. down. 

When flaps are at zero degrees, this 
uleron has up travel of 9 deg. 45 min 
up and 5 deg. down. In the 30-deg. 
down position of outboard flap, its 
uleron has an up travel of 25 deg. and 

down travel of 20 deg. In the zero 

grees position, ailerons of the out- 
oard flap have a travel of 24 deg. up 


and 15 deg. 30 min. down. Horizontal 
stabilizer adjusts incidence automatic- 
ally with flap travel to provide tim 
and prevent pitching. In addition the 
horizontal tail has reverse camber and 
incorporates a fixed “island” on the 
stabilizer to provide slotted beneht to 
the clevator, giving it a higher lift 
coefhicient as it travels upward to pre- 
vent stall 


Victor Bomber Operations Will 
Require Crew Training Changes 


Cottesmore, England—Handley Page 
Victor bombers will require far-reach 
g changes in crew training and main 
nance requirements, now in the proc 
of being made by Britain's first 
erational Victor squadron here. 
[he swept-wing bombers will be 
vn and maintained by No. 10 Squad 
n of No. 3 Group, Bomber Com 
ind. A second squadron, No. 15, is 
w being formed and will be opera 
mal at the end of the vear. A photo 
onnaissance version of the Victor has 
en operating from Wyton for some 
1 
ser control over aircraft mainte 
will be provided by a ground 
chief who will flv with the Victor 
ill but operational mission 
grouped together in 
tion, rather than 


the airframe 


SCTVICE, operate 
Halifax boml 
Wal ind colle 
DS.O., DFA ine 
lling 515. It gained tl 
Bombing Prize du 
with Canberras 


jt on Fevnt 


; 


Sapphire turbojet 

to be equipped 

on which has Rolls 

of about 17,501 

?-engined aircraft 

onstant thrust ck 

Specti ocket in jettison 
under h wing. The pods 
rachute 
further 


tand-off } 


ri 


ind will be reco 


15 Squad on is also in the proc 

being reformed with Victors at 

more and should be operational 

1c end of the vear. It also has been 

iled that a photographic reconnais 

ince version of Victor has been operat 
ing from Wyton for some time 

Both squadrons are part of No 3 

group, Bomber Command, under Air 

Marshal Kenneth Brian Bovd Cross 


who, prior to his present appointment, 
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held successively the posts of Director 
of Weapons and of Air Defense at 
Air Ministr Britain’s top 
fighter ace, Group Capt 
Johnnie) Johnson, commands the sta 
fon 

Che Victor is now equipped for flight 
refueling through a boom extending 
AW Sept. § 


has not vet 


scoring 


James Edgar 


forward above the cockpit 
p. 27). But the squadron 
started flight refueling exercises. On a 
hose weight basis, strength of the boom 
is one of the 
the separation distance from the t 
uircraft, and according to one of 


cngineers at Cottesmore, the 


principal factors f-ing 


rrangement is not without some 
caps It introduces the possibi 
fueling hose fouling tl 


; : 


1 even 

hanges which 
. 

tion fa 


Mane 


trainin 


th ontinget 


combat 


chief 


will op 


He will sun 


servicing operations. which 
) 
guired some complexity 
“ rechon tom n 
ides personal interviews with Air Vice 


Marshal Cross. Most pilots and navi 


gators possc 


Valiant experience.and the captains are 
Average age of the Victor 


Prestige is onh 


extensive ( inbert ind 


war veterans 
crew is well over 30 
ne of the reasons whv Canberra crews 
Copilots 


include men straight from training 
| 
' 


welcome the Victor posting 
lwo navigators and an air clectronics 
officer occupy rear-facing seats mounted 
side by side. Navigator in th vt 


FOR 
RESTLESS 
DESIGNERS 


We make most of our tubing for 
men whose lives and reputations 
depend on perfecting perfec- 
tion itself. They dare to do things 
like “sub-ing” the pole... like 
breaking the will of earth's gravity 

like putting the atom into 
chains of service unlimited! It’s 
usual for such people to expect 
us to do the impossible. The per- 
formance of TMI tubing continues 
to prove their confidence ia TMI 
well-founded. 

Meanwhile, TMI never 
stops in its program of developing 
new and better ways of cold draw- 

ing stainless steel and special 
alloy tubing in small sizes. 

We like to make the best 
better especially when it 
helps you make a better product 


or a more satisfving profit. 


e All Types of 
Stainless Steel— 
seamless and welded 
- Hastelloy* alloys 
B,C,F,X, Multimet* 
(N-155) alloy, and 
Haynes* alloy No. 25 
One-Piece (No Weld) 
Round and Special Shape 
Bulb Capillary Units 
Multiple Diameter 1.D 
and O.D. Tubing to 
Specifications Special 
Shapes. 


*Reg. TM of Union Carbide and 
Carbon Corp. 











METALLURGISTS. ENGINEERS 
MANUFACTURERS — SPECIALISTS 
IN SMALL DIAMETER TUBING 
oso TO .625 0.0. with 
TOLERANCES AS CLOSE AS 
001 WHEN REQUIRED 


pee) -) = 
METHODS 
INC. 


BRIDGEPORT (Montgomery County), PA 





“FORCES OF NATURE,” another in a collection of paintings by Simpson-Middleman, 
two talented artists who find in the natural sciences the subject matter for their 


contemporary expressions. Courtesy john Heller Gallery, lnc. 


Conquest of space 


Boeing has geared its facilities, research and man- 
power resources to meet the complex technological 
requirements of the space age. The Systems Manage- 
ment Office, for example, has responsibility for the 
over-all management as well as the technical research 
and development activities in advanced flight tech- 
nology, electro-magnetics and support systems lead- 


ing to operational space weapon systems. 


The Boeing Scientific Research Laboratories have 
been established to develop new, fundamental know- 
ledge at the frontiers of science. They provide the 
environment of scientific freedom necessary to the 
attainment of this objective. Areas of investigation 


include, but are not limited to, hypersonics, energy 


conversion, solid state physics, magneto-hydro- 
dynamics, nuclear and plasma physics, advanced 
propulsion systems, and the effects of high tempera- 
tures on structures and materials. 

Boeing engineers and scientists are currently at work 
on an Air Force assignment for Phase I development 
of Dyna-Soar, a manned space vehicle which will 
orbit at speeds approaching 18,000 miles an hour 
and be capable of re-entry and normal landing. 
Dyna-Soar and other advanced projects at Boeing 
offer exceptional space-age opportunities to engineers 
and scientists of all categories. Drop a note now to 
Mr. Stanley M. Little, Department C-80, Boeing 
Airplane Company, Seattle 24, Washington. 


SPMD EMR Mr 





scat concentrates on the radar and 
blind bombing systems while the other 
wavigator plots courses. 

Superlative competitive bombing effi- 
ciency of U. S. Strategic Air Command 
crews (a British crew was well satisfied 
to finish 11th in the last competition) 
is not considered to be entirely due to 
superior equipment but to crew experi- 
ence, Aviation Week gathered ore 
one crewman. According to Cross, some 
SAC crews have been together for over 
seven years adding “we hope to be able 
to keep Victor crews together for at 
least a five year tour.” 

Che gimbal-mounted radar scanner 
and the computer of the blind bombing 
system are mounted in the plastic cov- 
cred lower portion of the front fuselage. 
System 1s highly classified and even the 
makers—two well known and independ- 
ent companies—responsible for the 
radar and computer respectively cannot 
be revealed. The equipment includes 
the Marconi Doppler navigational sys- 
tem. 


Simple to Handle 


\part from the favorable speed and 
handling characteristics at altitude, 
pilots cite improved visibility and su- 
perior approach, landing and even taxi- 
ing features of the Victor. Captains 
with Vulcan and Valiant experience 
said that the Victor was an astonish- 
ingly simple aircraft to handle during 
the approach and landing phases. 

l'echnique is to approach with a con 
tant power setting using the flaps pro- 

essively as the approach proceeds 
his is not possible with the Vulcan, it 

s explained, because that aircraft de 

lops most of its drag early in the ap 
roach which leads to some throttle 
pumping. Pilots generally confirm the 
tendency for the Victor to round itself 
ff automatically during landing, a fea- 
ture proclaimed by the makers, Hand- 
lev Page Ltd 

Handley Page designers attribute the 
uperior handling characteristics over 
wide speed and altitude ranges to the 
ircraft’s crescent wing planform which 
employs progressively reduced sweep 
toward the tip, delaying stall at the out- 
board region. Outboard leading edge 
flaps are also fitted. High tail position 
was favored because if frees the tail 
from wing and fuselage shock effects 
Air brakes on rear fuselage have no 
effect on trim. 

Stress corrosion due to ov ertightening 
of a bolted tailplane joint grounded the 
squadrons eight aircraft last month. Re- 
vision of assembly routine was the cure. 

Growing incidence of duodenal ulcers 
among jet bomber crews has been at- 
tributed to irregular meals and too 
much fatty food of the fried bacon and 
French fried potato variety. Diet revi- 
sions are being introduced and cooking 
facilities improved, Crews now are 
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Excellent hole filling characteristics of Cherry 
“700” rivet are shown in cross section photo 
above. Test piece also demonstrates that various 
material thicknesses can be riveted successfully 
with rivets of identical length. Lower illustration 
shows high clinch attained with ““700”’ rivet. 


Versatile Cherry 
“7VOO” Rivet* Provides New 
Uniform Fastening Method 


The ‘hole filling qualities, wide 
grip range, high clinch, and posi- 
tive stem retention now possible 
with the new Cherry ““700” rivet 
give the aircraft industry a uni- 
formity of fastening never before 
available. 

In the past, variations in hole 
diameter made it virtually impos- 
sible to completely fill the hole in 
every instance. This difficulty is 
eliminated with the ““700”’ rivet 
which always adjusts to fill the 
hole and provides high stem re- 
tention. 

The method of setting the 
“700” rivet also provides high 
clinch and makes it possible to 
use one length to fasten a wider 
range of material thicknesses. 
Positive inspection is easy since a 
properly. set rivet is indicated by 
the amount of stem shoulder pro- 
truding above the rivet head. 

The “700” rivet is available in 
* Patents issued and pending . 


countersunk and universal head 
styles in a wide range of diameters 
and lengths. It is installed with 
standard Cherry rivet guns with 
controlled-stroke pulling heads 
and accessories. 

A product of the Cherry Re- 
search and Development Depart- 
ment, the ““700” rivet has back 
of it years of fastening experience 
in the aircraft industry. This or- 
ganization has developed the wid- 
est range of types and sizes avail- 
able in the industry. Cherry 
engineers have designed and built 
special purpose machines and de- 
veloped techniques that make 
possible such innovations as the 
“700” rivet. 

For technical data on how the 
Cherry ““700”’ rivet will give you a 
more uniform method of fasten- 
ing, write to Townsend Company, 
Cherry Rivet Division, P. O. Box 
2157-N, Santa Ana, California. 


CHERRY RIVET DIVISION 
SANTA ANAS CAUFORNIA 
Townsend Company 
SS ABPSTABUSHED 1816 © NEWOBRIGHTON, PAC 


tn Ceneda: Pormenter & Bulloch Manufacturing Company, Limited, Gonenoqve, Ontoric 
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AERONCA STAINLESS STEEL 
HONEYCOMB STRUCTURES 





SONIC FATIGUE TESTS prove ability of Aeronca brazed 
honeycomb to withstand high acoustic energy levels. 





HIGH FREQUENCY VIBRATION TESTS prove resistance 
of Aeronca structures to sustained G loads. 





Expansion of our operations has created openings 
for additional senior engineers. Write to Mr. L. C. 
Wolfe, Chief Engineer. 

















TYPICAL SPECIFICATIONS FOR AERONCA STRUCTURES 
( Continuous Temperature: 1000-+-° F. 

( Acoustic Shock: 160 decibels. 

(F Vibration: 15 G's at 2000 cycles/sec. 


i Extreme resistance to corrosion. 











New concepts in air weapon systems ... both manned 
and missile ... generate critical stress factors that ex- 


ceed the limitations of conventional structures. New 
concepts in structures, therefore, are a fundamental 


need to advance air weapon technology. 


Stainless steel brazed honeycomb structures produced 
by Aeronca are meeting many of the “impossible” 
specifications inherent in High Mach performance. 
This is no mere coincidence. Aeronca has pioneered in 
developing high-temperature honeycomb fabrications. 
As a result, we are one of very few companies capable of 
producing these specialized structures in quantity. 


Write today for details. Formal letterhead inquiries will 
receive immediate attention. 





oOeaca 


aeronca manufacturing corporation 
Germantown Road . Middletown. Mhio 


8194-AC 

















promised more omelettes and fresh fruit 
before flights, and steaks afterwards. 
Hot soup has been introduced into the 
flying ration, and a new oxygen mask 
has been developed which allows th 
airman to take soup through a poly 


work in the fields of the future at NAA 



















cthylene tube without having to remove 
his mask. Soup is heated on a small 
electric element specially provided in 


CONTROL SYSTEM 
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Ejection Procedures monly used components in servomecha 
ana ner eed Dact ‘ syetemea fre 
Captain and copilot have ejection user's point of view. The k stresses the 
etical aspects, present 2g methods o analy 
seats while the rest of the crew bail out sis and basic engineering principles. By 
4. E. Gibson and I B. Tuteur, both Asst 


of the side door of the cockpit. A new Prof. of Elect. Engg... Yale U. 480 pp., illus 
type of parachute is being developed $12.00 


which will relieve the present discom 
fort of the seat type pack during flights itemaes 


of long duration 


US" *L BLISHI . | 
In a reference to bombing. tactics, dete ina — Pie aE 
Group Captain Johnson dismissed the Topics include fundamentals eke 
formance heat x inge and = fluid flow 
tactical merits of skid-type bombing reactor fuel elements. thé “3 
’ . ’ . as ‘ strain, reactor kine testing, et 
techniques with aircraft the size of the Ry R. W sard and R. D. DeLauer, both 





V bombe rs of Los Alamos Scientifie Lab I of Cal 
375 pp 166 charts, tables, and las... £10.00 
‘he rolls and loops demonstrated by 


the Victor and Vulcan aircraft at the THERMAL STRESSES 
ACOU STICAL recent | imborough show, he said, was With Application to Airplones, 
a “circus act Thev might sell aero 


Missiles, Turbines, and Nuclear Reactors 


planes but “were without tactical and aie nanan 
ENGINEERS | | | n authoritat 
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work on the most advanced believe thev will also get back “‘at least 


t 


and the F-108, and the X-15— ba < a 
an eae USAF Seeks Uniform {Scio 
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levels. 
One contract covers the design and 
There are also challenging fabrication of a set of track structures, 
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Side guard rails will permit latching 
of pallets securely in place 

Contracts are the result of a Douglas 
study to adapt the system to the aircraft 
with high cargo floors such as Douglas 
C-54, Boeing C-97, Douglas C-118, 
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Lockheed C-121, Douglas C-124, Boe- 
AMERICAN ing KC-135, Douglas DC-8 and various 
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ONLY COMPLETE BUYERS’ GUIDE 
the Entire Aviation Industry 


In today’s tight competitive market your 
aviation advertising dollars must work 
doubly hard. Space technology and its re- 
lated hardware — Lunar Probes, Manned 
Space Vehicles, Earth Satellites, Missiles, 
Dyna-Soar — have opened new horizons for 
the aviation industry. Developments in buy- 
ing practices are rapidly changing. Radi- 
cally different aircraft and missiles are 
taking to the skies. Engineering manage- 
ment men are hard pressed for new sup- 
pliers, and new prospects. The only source 
where they can obtain complete aviation in- 
dustry buying information is in the pages of 
AVIATION WEEK’S ANNUAL BUYERS’ GUIDE... 
the ideal medium to reach over 70,000 key 
buying influences the year round. 


Buyers of aviation products and equipment for air- 
craft, missiles and space vehicles will be looking for 
companies and products in the FOURTH ANNUAL 
AVIATION WEEK BUYERS’ GUIDE. The new 1959 ed 


42ND STREET, NEW YORK 36, N.Y. 
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BENEFITS TO READERS 


Complete — Covers the entire aviation industry. 
Five major product divisions, sub-divided into 
1800 individual product categories. 

Quick and easy to use. 

Products are cross referenced. 

Complete listing of government procurement agen- 
cies. Tells: Where to go; Who to see; What 
they buy. 

Alphabetical manufacturers index. 


BENEFITS TO ADVERTISERS 


Year long ad life. 
Multiple exposure of your message. 

Advertisers receive bold face product listings which 
include “advertisement page reference.” 
Advertisements are product indexed in addition to 

regular advertisers index. 
Reader service cards to supply you with key in- 
dustry sales leads. 


tion is more complete, more up-to-date, more essen- 
tial than ever before. If you sell in the aviation 
industry, your advertising belongs in the Buyers’ 
Guide — as well as your company product listing. 


BE SURE TO RESERVE SPACE IN THIS EXCLUSIVE ISSUE-NOW! 
Closing date — November 1, 1958 


Published — Mid-December. 
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USAF Reveals Cessna L-27 Cost Data 


By Robert I. Stanfield 


New York—First detailed logistical 
data covering one-year Air Force utiliza- 
tion of commercial, “off-the-shelf” air- 
craft point up the low operating cost 
$15.98 per hour—of the L-27A, military 
ounterpart of Cessna’s five-place, twin 
cxecutive Model 310B. 

lor the first year—covering 80 air- 
raft utilized an average of 70 hr. each 
per month—total cost of actual logisti- 

il spares support was $2.23 per hour. 
Labor costs averaged $3.41 per hour 

By November USAF will have re 
cived 160 L-27s at a cost of $8-9 mil 
lion. Deliveries of the initial order of 
SO aircraft, on which this data is based, 
began in May, 1957, and ran through 
December of that vear. Deliveries on 
the second order, for an additional 80 
ircraft, began last May 


L-27 Powerplants 

\irplane is powered by two six 
cvlinder Continental O-470-M_ engines 
rated at 240 hp. at 2,600 rpm. Maxi 
num cruise speed is 201 kt.; endurance 


is 6 hr. Maximum gross weight is 4,830 
lb., 130 Ib. more than the commercial 
ersion. 


Its basic mission is personnel trans- 
portation; coupled to this is its adapt 
bility as a light cargo carrier and an 
instrument tramer. 

Supply support for the L-27A is not 
ivailable through the normal Air Force 
supply system. Contracts covering 


USAF purchase of the airplane include 


provisions for maintenance, inspections 
and replacement overhaul of aircraft 
parts through 16 Cessna distributors 
dealers. ‘These four contracts run as 
follows 

© Basic airplane cost. Price of the 
L-27A, fully equipped, is in the $50, 
000 category. USAF package includes 
vinyl-plastic interior and following com 
munication and radio navigation equip 
ment: two ARC 15-D omni localizer 
receivers, Wilcox 700B glide slope sys 
tem, Narco 1016 400-channel trans 
ceiver, ARC T-11B standby VHF trans 
mitter, ARC 21A low frequency ADI 
radio compass. Similarly equipped 
civilian version (Model 310B) would 
cost about $79.889. 
@ Call contract. USAI 
on DD Form 1155, some 400 day-to 
day parts direct from dealers. Should 
the dealer be out of stock, the part can 
be ordered direct from Wichita, Kans 
USAF orders high-value parts direct 
from its bonded warchouse at the 
Cessna plant in Wichita, in which are 
stocked 18 items, including engines, 
generators, starters and _ propellers 
Cessna has set up a backup parts stock 
for USAF so that the service won't run 
short on high-cost items from its bonded 
warchouse. 

e Crash-damage contract. A modifica 
tion and/or engineering assistance con 
tract for time and services only. Cessna 
will appoint a qualified dealer to fulfill 
its requirements, 

¢ Overhaul contract. This is a repair- 
able contract on high-cost items, work 


can re quisition, 


being done by vendor on his own 
premises. All original vendors who pré 
vide equipment new are also repairabk 
vendors. An engine being overhauled 
for instance, would travel from a par 
ticular USAF base to Cessna, thenc« 
to Continental for overhaul, from 
which it would return to USAF bond 
room at Cessna. The base, meanwhile, 
would draw a replacement engine from 


the bonded warehouse 


USAF has estimated total operatin 
costs for the L-27A to be $16.38 pel 
hour. However, usage cost computa 


tion, running through June 30, 1955 
$15.98 per hour The 


$16.38 iS 


iveraged out 
estimated figure 
the following data 

e Cost of operations estimates con 
piled during Phase VI test at Edwarc 
AFB, Calif., which covered 301.5 test 
hours. During this period cost of part 
was $793.54; cost of labor as $1,027. 
total was $1,821.22. Dividing total cost 
by test hours flown gives hourly mainte 
nance cost of $6.04 

@ Fuel and oil cstimates 
period. At 19 cents per gallon, total fuc! 
consumed—4,854 gal.—cost $922.26. At 
15 cents per quart, total oil consumed 


based on 


, ; 


over this t 


] 


204 qt.—cost $30.60. Again, dividing 
total cost ($952 86) bv 301.5 test hour 
flown, average consumption cost 


$3.16 per hour 
@ Overhaul reserve estimates arc 


basec 


on 80% of allowable maximum uncc 
existing overhaul contracts. Cost of 
engine and accessories overhaul runs 


$4.90 and $4.09 per hour, respective! 





CESSNA L-27’s flight performance characteristics include good lateral control with one of the engines feathered. 
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Higher 


faster 


training 





Cadets in the U. S. Air 
Force now get a faster 
introduction to jet flying. 
Sitting side by side with 
' their instructors, 























L-27A USAF Assignments 
—160 Aircraft 


COMMAND FIRST SECOND 
80 80 
Air Defense Com- 
mand 25 6 
Air Material Com- 
mand 10 12 


Air Research and 
Development Com 
mand 13 7 











Air University 2 2 
Strategic Air Com 
mand 4 20 
Air Training Com 
mand l4 
USAF Headquarters 2 21 
Continental Air Com- 
mand 10 
Military Air Trans- 
port Service 12 
Total 80 80 
tollowing 800 hr. utilization. With 


S0 allowable, total equipment over 
haul cost—$8.99 pel hour—1s $7.15 pe 
estimate follows 

costs $3,011.57. Maxi 
mum overhaul, allowing 65°% of the 
cost of a new engine, would run 
$1,957.52. Divided by engine time at 


hour. Basis for 


New enginc 


overhaul—800 hr.—cost would be $2.45 
per engine, oF $4.90 per hour for two 
engines. (Cost of first L-27 cneine to 
be overhauled was $1,201.80. Of this 
rmount, $642.27 was for labor—at 
$5.50 per hour—and $554.53 was for 
parts 

~ Accessories (including radio) over 


iaul cost of $4.09—after S00 hr. utiliza 
tion—is based on 
] Components list Propeller 


$326.98; vacuum pump, $53.03; gen 


price 


erator, $177.12; fuel pump, $61.57; 

irburetor, $202.53; boost pump 
$107.30. Maximum allowable overhaul 
cost—$928.53—divided by 800 hi 


+ 


uns to $1.16 per engine or.$2.32 per 
hour for two engines 

Radio overhaul. This 
clude transceiver as highest cost item, 
ind omni-meter. Cost, $1,413.10, di 
vided by 800 hr., runs $1.77 per hou 


woukd in 


Usage Computation 

During the period beginning Mav, 
and running through June 30, 
958, actual hourly operating costs of 
the L-27A—$15.98—were hinged to 
® Actual logistical spares support of 
$2.23 per hour. DD Form 1155 sales 


1957. 
| 
i 


through dealers through June totaled 
$100,000. Bond room repairables con 


tracted totaled $50,000 Average 
monthly aircraft utilization—70 hr. per 
aircraft. times 80 aircraft—was 5,600 


hr. Multiplying latter figure by 12 


(average monthly age per airplane) 
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gives 67,200 estimated total hours 
flown through June. 
Parts cost figure—$2.23 per hour— 


comes from dividing $150,000 by total 

hours flown. 

eLabor costs—derived from Phase VI 

testing—are $3.41 per hour. Basis: 

$1,027.68 for labor over 301.5 test 

hours. 

@ Fuel and oil costs—also derived from 

Phase VI testing—of $3.16 per hour. 

e Equipment and engine overhaul re 

serve, again based on Phase VI testing 
$7.18 per hour. 

Cessna’s 16 distributors-dealers des- 
ignated as L-27 parts suppliers have 
agreed, via contract, to maintain a 
specific stock level covering about 400 
day-to-day parts in the call contract 
This would be in addition to their 
normal stock supply 

rhe suppliers, set up on a geograph 
ical basis, work hand-in-hand with local 
USAF bases, serving transient as wel) 
as permanently based L-27s. The USAT 
installation to which aircraft are as 
signed is responsible for organizational 
and field level routine maintenance 
I'hev can, of course, do their own work 

Parts are purchased from suppliers 
by USAF at “military cost’”” (more eco 
nomical than retail). The list of 400 
items is reviewed for price every three 
months by Cessna and USAF’s Air 


Materiel Command (AMC 

High value items, purchased by 
USAF, are stored in the bonded ware 
house at Wichita 
Major Maintenance 

Major maintenance—such as that 


ish-dam 
responsibility of 


which would be involved ina ct 
age contract—is the 
AMC. Procedure here would be for a 
lecal base to notify AMC of damage 
incurred. Latter would contact Cessna 
as to where the aircraft is to be repaired 

Repair estimate would be submitted 
by the distributor to Cessna which, 
after surveying it, would forward an 
estimate to AMC for approval. If ap 
proved, the distributor bills Cessna 
which pavs for cost and then, in turn, 


bills the Air Matericl Command. 

No money changes hands between 
distributor and USAF, even for small 
parts, unless the local base prefers to 
use its own funds. Normal channel is 
for the distributor to bill Cessna, which 
bills AMC, which in turn apportions 
cost to local bases. Cessna will appoint 


additional distributors as the need 
arises. 
The L-27 military program is the 


responsibility of Cessna’s government 
iclations department, headed by W. D 
Eikenberry, and established solely t 
handle the sale of readily available 
commercial aircraft to government 
agencies. Program is presently restricted 
to USAF; however, its economies 
reportedly have prompted Army and 
Navy interest 

Additional field support is rendered 
bv five Cessna field service 
ill commercial pilots—who penodicall 
call on L-27 bases throughout the coun 
try. Cessna also provides check out of 
USAF instructor pilots—at cost t 
Cessna—at installations receiving th 


| = 


enginecrs 


Airplane’s high utilization rate wa 
evidenced in a spot check of 10 Ai 


Force bases. Check covered 21 aircraft 
in use a total of 144 months, with a 
crued total time (for all aircraft) of | 

137 hr.—an average of 70.4 hr. pet 
month for each L-27. The high was 


reached by Air Defense Command's Ent 


AFB, Colo., which over an eight-mont! 
period averaged 115 hr. per month f 
four aircraft 


} 
} 


capabilities of tl 
counterpart of 


Performance and 
commercial Model 


the L-27A, were stressed in the first 
flight evaluation report on this airpl in 
by Aviation Week (AW July 16, 195 
pn 50 

The L-27 also was flown by this 


editor in with this stor 
and during a two-week active duty tour 
with USAF. I 


cts stems partially from the follow 


conjunction 
7 popul iritv with service 
ng performance characteristics 


e Handling. Airplane is 
smooth to control 


sensitive but 


pressures Litth 





Range at 10,000 ft., 121 gal. fuel used 
allowing for fuel used 


Takeoff over 50 ft. obstacle, sea level 
Land over 50 ft. obstacle, sea level 
Rate of climb, sea level 

Single-engine rate of climb, sea level 





L-27A Performance 
(USAF TEST RESULTS AT GROSS WEIGHT OF 4.830 LB.) 
True air speed at 60°% power at 10.000 ft. 


I'wo-engine service ceiling (100 fpm.) at best power, 


Single-engine service ceiling (50 fpm.) allowing for fuel used 


183 kt 
1285 nm 


20,400 ft 
7,500 ft. 
230 tt 
1,610 ft 
1,640 fpm 
340 fpm 








Maximum cruise speed, sea level 201 kt 

Endurance (60% power) at 10,000 ft. using 121 gal. fuel 6 hr. 

Stall speed, cruise configuration 54 kt. IAS 
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FLYING 

“EYES” 

GUARD 
AMERICA 


In this age of airborne nuclear weapons it 
is of supreme importance that our nation 
be alerted at the earliest possible moment 
of any impending attack. 


Every hour of every day in all weather, 
our Airborne Early Warning (AEW) air- 
craft patrol our outermost defense perim- 
eters—able to spot an enemy bomber or 
warship with radar equipment that can 
“see” 150 miles (in all directions) through 
thickest fog or darkest night. At the first 
hint of danger these flying “eyes” will 
flash a warning to our great Strategic Air 
Command, our mighty fleets and vast 
North American Air Defense forces. With- 
out these seldom-seen AEW sentinels of 
the skies our nation could be vulnerable 
again to sneak attack. 


America’s safety depends on maintaining 
our Airborne Early Warning patrols at 
optimum strength and efficiency. 











CALIFORNIA DIVISION 
LOCKHEED AIRCRAFT CORPORATION 
BURBANK, CALIFORNIA 


LOCKHEED 
zmeans 


leadership 
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EMPLOYMENT OPPORTUNITIES 








vigorous 
engineering 
Climate 


for the growth of engineering ideas 


CONVAIR-SAN DIEGO 


Long-range programs at Convair-San Diego include advanced missile systems, space vehicles, 880 and 600 
Jet-Liner and versions, and F-106 Jet Interceptor and versions, offering experienced engineers 
unsurpassed opportunity for personal achievement — within America’s finest year-round living climate. 








FLIGHT TEST AND SENIOR FLIGHT TEST ENGINEERS 


3 to 5 years’ actua 


PRELIMINARY DESIGN ENGINEERS 


Experience desirable in design fields of missiles B.S. in Aero, Mechanical or E.E 


experience in aircraft flight test analys Special emphasis o 


space vehicles, supersonic military aircraft, nuclear 
propulsion, or commercial aircraft development fire ntro! system evaluation and a perf ance evaluation 
STRUCTURAL & COMPONENTS DESIGN 
AERODYNAMICS ENGINEERS 


commercial & military contracts; wing, tail, & fuselage 
Projects and aerodynamic studies currently active include nearty 


For work on 
tural design pircraft & missile electrical & electronics systems; 
jing gear & mechanisms components; controls, propulsion systems & all classes from VTOL aircraft to space penetra vehicle Problems 
furnishings in Theoretical Aerodynar Aerodynar Desion and Analy Aerodynamic 
Project Studies, Experimenta! Aerodynamics 
THERMODYNAMICS ENGINEERS 
For analytical and experimental work on aircraft and missile propulsion 
systems, cooling and auxiliary power systems, and heat transfer and WEAPONS SYSTEMS ANALYSIS 
gas dynamics problems. 8.S., M.S., or Ph.D. in M.E., A.E.. Ch.E. or Physics. Studies involve development of analytical! mode f t peratior 
synthe f weapon syster ncepts an effectivenes 
DYNAMICS ENGINEERS basis. Strong backgrounds in Mathemat r Phy ther science 
To evaluate servo and guidance systems for aircraft and missiles. 
Dynamics stability loads and aerolasticity 
WEAPONS SYSTEMS INTEGRATION 
ELECTRONICS ENGINEERS AND PHYSICISTS tae cositodiien ail aliens aiiaadinn, ieilinds acehiaill 
Research, development and design, VHF and microwave military operational experience to development of an tegrated weapon 
components, antennas, radomes, and solid state investigations system from design to employment by tary services. Acader 
training in Mathematics, Dynamics, Electror Flight Test or Computer 


Experience in automatic and digital testing techniques 


INTERVIEWS WILL BE HELD IN THESE CITIES IN THE NEAR FUTURE: 


Winston-Salem * Nashville * Birmingham * Los Angeles « York * Allentown * Scranton * Philadelphia * Camden 
Garden City * Boston * Washington * New York * South Bend ¢ Grand Rapids * Detroit ¢ Pittsburgh * Dayton « Akron 


Cleveland « Kansas City * St. Lovis * Minneapolis 


Forward resume at once, so arrangements for your personal interview can be made. 
Write to M. C, Curtis, Engineering Personnel Supervisor, Dept. AW9. 


CONVAIR - SAN DIEGO 


3302 Pacific Highway, San Diego, California 
CONVAIR IS A DIVISION OF GENERAL DYNAMICS CORPORATION 
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DISPLAYED RATE: UNDISPLAYED RATE: 
The advertising rate is $31.00 inch for $2.70 a line, minimum 3 lines. To figure 
oll advertising a ring on of than on advance payment count 5 average words as 
contract basis. ‘ontroct rates on request. o line. 


AN ADVERTISING INCH is measured 7% inch PROPOSALS, $2.70 a line an insertion. 
vertically on one column, 3 columns—30 BOX NUMBERS — @s one line additional 


inches—to a page. in undisplay 


Send NEW Ads or Inquiries to Classified Adv. Div. of Aviation Week, P. O. Box 12, N. Y. 36, N. Y. 














AIRCRAFT FOR SALE Immediate Delivery 


aad ‘Compiatety wxulpped., Oxygen. We stock, overhaul, ond install 

rotating beacon. Many extras. $69,7 PRATT & WHITNEY WRIGHT 

1706 =~ st pws Mo. R1830 R1820 
Direct inquiries attenti H. V. G m —75, —92, —4 —202, —5, —72 








Pilot, or R. W. Chri ’ ' R985 R1340 R2000 


and ovr most popular DC3 engine 


2 HELICOPTERS sa souanraoen -58 
Zero 7 128 wiuers 7 tow | | ENGINE WORKS 


Time perfect cond. 
Write or phone for full details INC. 
EAST COAST AVIATION CORP. Lambert Field Inc. St. Lowis, Mo. 











Bedford Airport (CR 4-6400) Lexington, Mass. 











For Sale: Corporation owned and operated 
Consolidated L-13-84 Explorair Airplane. 
Extensively modified. 450 HP—Pratt and Whitney 
engine—60 Hours. Airframe—560 Hours. Airplane 
equipoed with wheels and floats. ideal for oi! or 

mining exploring and photo work. 


Reply to 
P. O. Box 2341, Oakland Airport 
Oakland, California Telephone NE 8-8354 


EXCEPTIONAL RENTAL 


Private Twin Bonanza C50 Fully Equipped 
IFR Excellent Maintenance Rental, Flight 
Time Only 

WHITE PLAINS AIRPORT, N. Y. 
Call STANLEY TANANBAUM CH 4-7200 N.Y.C. 


























FOR SALE SALE — w T 
EXECUTIVE HELICOPTER Lower PaleED 


Filler 12-C, SER #768 Manufactured March 10, LO ue EL T A R 


1956 T T QA Hours- -Exterior Green and White—- 


Interior Green and White Custom Nanughahide ecuti 820— 
Seats, Narco 27 Channel VHF. LF. and Broad- me moves bene = Apel 
east. Rotating Beacon, Stewart Warner eater A r 
Maintained by experts, like new condition. Asking rf vailable for immediate delivery 
$35,000 Major Clair $. Hazell 3514 Lewis Rd. 
FS-8975, Aviation Week Newtown Squere, Pa. Elgin 6-7636 
520 N. Michigan Ave., Chicago 11, Ml 











RADOME REPAIR 


° 2 Approved facility all Government 
Your inqu u 3 agencies for fiberglass reinforced plastic 
roducts. 
will have : EUBANKS INDUSTRIES, ic. 
2855 E. llth Ave. lech, Fla. 








Special value... 


FOR SALE or LONG TERM LEASE 
A.E.F. T-CATEGORY C-46 








If you mention this magazine, Airline Interior and Radios 
when writing advertisers. Natur. poe ts 
ally, the publisher will appreciate Bex 675, Miami Springs, Fle. 
it... but. more important, it will Phone: TU 7-8812 
identify you as one of the men the 
~ *dvertisers wants to t2ach with this AN FITTINGS & MARDWARE 

m m, Grass, 
message . . . and help to make All sizes—immediate delivery trom world’s lare- 
possible enlarged future service to eet ete cost. Bay direst from manotesturer, 
you as a reader. charts chewing complete fine of AN & MS 


‘@ alse machi te 
own special print, and stock AN a MS terstans. 
COLLINS ENGINEERING CORPORATION 
9050 Washington Bivd. Culver City, California 

















rudder application is necessary; ailerons 
do most of the work. 
@ Speed. The L-27 moves along at a 
good clip. Cruising at 7,000 ft. with 
three of us aboard, pulling 62% power 
—22.5 in. manifold pressure and 2,300 
rpm.—airplane indicated 187 mph. for 
true air speed of 216 mph 
@ Single engine. Good lateral control 
was evidenced with one engine feath 
ered, 50 deg. banks to cither side being 
no problem. During touch-and-go 
landing, right engine was pulled back 
in roll before go-around; climbout was 
made at 350 fpm. 
Stalls. Again good lateral control was 
evident. Wing twist negates wingtip 
stall and safe flight stall warning _pre- 
cedes break by about 8 mph. With 
gear down and pulling 12 in. mp, L-27 
broke at 60 mph. IAS with full flaps; 
72 mph. IAS with 15 deg. flaps 
Airplane is equipped with a high 
pressure oxygen system which converts 
to low pressure automatically regulated 
for pilots’ use. Gear and flaps are elec 
trical. Hydraulic pressure is used solely 
for disk-type brakes. 


Auxiliary Tanks 


In addition to the difference in 
maximum gross weights of the L-27A 
and Model 310B, the former comes 
equipped with auxiliary tanks (15.5 gal 
each) in the wings, an optional item 
with the commercial model 

I'he military version does not come 
equipped with de-icer boots and pro 
peller anti-ice systems, also offered as 
optional equipment on the 310B. But 
during Phase VI testing by USAF, the 
recommendation was made that th« 
aircraft be exempt from AFR 60-16, 
which prohibits flight into known icing 
conditions without icing provisions 

Cessna is turning out 25 310B-L-27As 
monthly, and the rate can be increased 
to between 50-50 a month without 
tooling or expansion costs to the gov 
ernment, AviIATION WEEK was told. 

Between March, 1954, when the ait 
plane was CAA-certificated, and the end 
of this vear, 826 Model 310s will have 
been built and delivered, plus the 160 
L-27s for USAF. Basic cost of the 
commercial version is $59,950; average 
310B, with equipment, leaves the 
factory at a cost of $68,500 





L-27A Hourly Military 


Operating Costs 
Estimated Actual 


Fuel and oil.. .. . $3.16 $3.16 
Maintenance (organiza- 
tional and field).... 6.04 5.64 


Equipment overhaul .. 7.18 7.18 
Total hourly operating 
BRE e ee de ¥en «0:4 $16.38 $15.98 
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EMPLOYMENT OPPORTUNITIES 


NATIONA , The Advertisements in this section include ali employment opportunities —execu 
COVERAGE tive, management, technical, selling, office, skilled, manual, etc 


Employment Agencies 
Employment Services 


Civil Service Opportunities 
Selling Opportunities Wanted 
Selling Opportunities Offered 


Positions Vacant 
Positions Wanted 


Part Time Work Laber Bureaus 


DISPLAYED ———RATES——— UNDISPLAYED 


$2.70 per line, minimum 3 lines. Teo figure advance 
payment count 5 average words as a line 

Position Wanted Ads are % of above rate 

Box Numbers--counts as | line 


Discount of 10% if full payment ts 
for 4 consecutive insertions 


The advertising rate is $45.00 per inch for all adver 
tiximge appearing om other than a contract basi« 
Frequency rates quoted on request 

An Advertising inch is measured %” vertically om « 

jumn—2 columns—30 inches to a page made in advance 

» Agency Commission Not subject to Agency Commissio 


Send NEW ADS te Classfied Advertising Div. of AVIATION WEEK, P. 0. Geox 12. N.Y. 36, N.Y 


MARQUARDT 


Professional Personnel 
Requisition 

















Engineering Opportunities For: 
¢ SENIORS + DEVELOPMENT 
¢ PROJECT ~- DESIGN 


with E.E. or M.E. degree and appropriate design and 
development experience in gyroscopic instruments 
and controls, servo-mechanisms, or intricate pre- 
cision mechanisms, electrical or electronic devices. 
tability and growth opportunity with a leading avi- 
onics producer whose enviable achievement record 
for 28 years in the industry prompts expansion of our 
engineering staf in these areas of flight reference 
systems engineering: 
® MINIATURE RATE GYROSCOPES 
e GYRO STABILIZED PLATFORMS 
® VERTICAL GYRO INDICATING INSTRUMENTS 
© GYRO COMPASSES & SYSTEMS 
hese creative engineering positions in this advanced engineer- 
ing field afford the “plus” advantage of family living in one 
of the midwest’s most desirable residential cities with attractive 
housing, excellent schools, 2 university extension branches in the 
midst of Michigan’s fine recreational areas. 
EXPENSE-PAID INTERVIEWS 
WITH SELECTED APPLICANTS 
REASONABLE RELOCATION ALLOWANCE 
SALARIES COMMENSURATE WITH 
EXPERIENCE & ABILITY 
Send Resume To: Employment Manager 


LEAR, INC. 


Fea) GRAND RAPIDS, 
MICHIGAN 








Group Leader— 
CYCLE ANALYSIS and 
MISSION STUDIES 


Responsible for analytical studies of 
advanced engine cycles in support of 
hypersonic ramjet engine research pro- 
grom. Will also be responsible for 
vehicle mission studies in hypersonic 
speed-ranges. Requires extensive ex 
perience in high speed cerodynomics 
and propulsion cycle analysis. 


Position is in ASTRO, Marqvardt’s re- 
search division. Small, responsible 
group offers excellent potential for in- 
dividual contributions. 


Requires degree plus 7 year's experi- 
ence. Needs combination of strong 
technical and leadership ability 


Contact: Jim Dale, Manager 
Professionai Personne! 
at Aircraft Co 
16551 Saticoy Street 
Van Nuys, California 











eid IONIA AVE., N.W. 


SENIOR 
FIELD 
ENGINEERS 


Major aireraft engine manufa 


turer has several attractive « 





ings for engineers with exter 
aircraft experience. Positio 
nteresting perational 
with airline and military 
mers at domestic and fore 
cations Applicants must 
engineering degree and 
to travel 

Excellent salary 

benefits and libera 
allowance provided t 
applicants 


CALL or WRITE 
MR. H. E. MOERMAN 
ASST. CHIEF FIELD ENGINEER 
WRIGHT AERONAUTICAL DIVISION 
CURTISS-WRIGHT CORPORATION 
Wood-Ridge, New Jersey 
Phone: PRescott 7-2900 





ENGINEERS 


| SENIOR CHIEF DESIGN ENGINEER 


Hydraulic, Pneumatic and Mechanical 
| Flight Controls. Aircraft & Missiles 
Salary in line with experience. 


CRESCENT SARGENT CORPORATION 
P. O. Box 3038 TULSA, OKLAHOMA 








If you have been looking for an Employment Agency 
thar is skilled in the STATE OF THE ART of 
Technical Recruitment and RELIABILITY OF IN. 
FORMATION concerning positions, why not com 
municate with us at once! ALL POSITIONS FEF 
PAID 
FIDELITY PERSONNEL SERVICE 
1218 Chestnut St. Phiia. 7, Pa. 
Specialiats in Aviation, Electronics and Nucleonics 











IN ALL INTERESTS OF AVIATION 


If You're important, you either read 


AVIATION WEEK 


or you advertise in it, or both 
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EMPLOYMENT OPPORTUNITIES 





MARQUARDT 


Professional Personnel 
Requisition 








AERODYNAMICIST 
Internal Flow Systems 


To formulate and test inlet systems 
ond exit nozzles for hypersonic air 
breathing propulsion devices. Create 
new designs for advanced and unique 
engine configurations. Supervise areo- 
dynamic design of hypersonic free jet 
and wind tunnel research facilities 


Five years’ experience in internal flow 
and fluid dynamics analysis. Requires 
Mechanical or Aeronautical Engineer- 
ing degree with appropriate advanced 
study 


Small work group offers unusual op- 
portunity for professional recognition 
and advancement 


Centoct: Jim Dale, Manager 
i. Personnel 
e 
Marquardt Aircraft Co. 


16551! Saticoy Street 
Van Nuys, California 


marquardt i. 


ania 
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POSITIONS WANTED 
Empire Test Pilot, Engr. Degree McGill U. 
Age {6 desires position in tests, commercial! 
r orporation flying »,.000 Hrs., 70 types 
ght and heavy to high performance 
nd delta aircraft Air Force, Nava! 
and experimental! test flight experience. Cur- 
rent in flight simulator design and testing 
Married, 2 children Available January 1959 


Resume on request. PW-8786, Aviation Wee 


Engineering Sales—Position with manufac- 
turers of secondary power systems or com- 
ponents wanted by mechanical engineer hav- 
ing ten years experience in missile hydraulics 
explosive products design, and industrial 
sales Resume upon request. »"W-8983 
Aviation Week. 


Engineer Pilot, 26 BS in ME. Human Factors 
Engineer 500 hrs. jet fighter. Interested in 
creative ergineering or sales. Resume on re- 
quest. PW-8984, Aviation Week. 





THIS EMPLOYMENT OPPORTUNITIES SEC- 


TION offers a quick, effective solution to 





your power pr 8 its 
readership is confined to just the type of 
men you need, waste circulation is 


avoided. 
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MISSILE DETECTION 
SYSTEMS SECTION 

OF GENERAL ELECTRIC 
AUGMENTING 

SYSTEMS MANAGEMENT 
GROUP 




















Responsible for Development and Design 
of Long-Range Detection Systems 


NEW OPENINGS FOR ELECTRONIC ENGINEERS 
TO WORK ON RADAR SYSTEMS AND COMPONENTS 


HZ Research and development of new detection techniques. 
HE initiation and development of proposals. 
Hi Issuance of design and purchase specifications. 


HZ Liaison between military; engineering and manufacturing sub-contractors. 


———— 





SYSTEMS DEVELOPMENT ENGINEERING 
(At least 4 years’ experience) 

RADAR SYSTEMS ¢ SYSTEMS ANALYSIS 

DATA ANALYSIS e COMPUTER PROGRAMMING (704) 
ELECTRONIC COUNTERMEASURES SYSTPMS 


SYSTEMS EQUIPMENT ENGINEERING 
(At least 2 years’ experience) 

ANTENNA DESIGN AND DEVELOPMENT 

RF COMPONENTS DEVELOPMENT 

UHF AND MICROWAVE RECEIVER DEVELOPMENT 
DaTA REDUCTION EQUIPMENT D&D 

Vipeo DisPLaAyY DEVELOPMENT 

COMPUTER APPLICATIONS 


Salaries fully competitive, commensurate with experience 





Write in confidence to: Mr. James P. KINSELLA, Div. 58-WN 
MISSILE DETECTION SYSTEMS SECTION 


HEAVY MILITARY ELBCTRONICS DEPARTMENT 


GENERAL @® ELECTRIC 


Court STREET, SYRACUSE, NEw YorK 





EMPLOYMENT OPPORTUNITIES 


The Aerodynamics Operation of the Missile and Space Vehicle Department 


of the 
General Electric Company 


has openings for the following senior engineers 
in the guided missile and space vehicle field: 


ENGINEER —AERODYNAMICS DESIGN 


Determination and evaluation of missile configurations 
which meet aerodynamic requirements and are con- 
sistent with limits imposed by thermodynamic, structural, 
control, and other considerations. This man will eventu- 
ally have project responsibility for the aerodynamic 
design of the missile. 


ENGINEER — DYNAMICS AND STABILITY 


Plan and conduct investigations related to stability and 
free flight dynamics problems in missile flight character- 
istics, utilizing availabi log and digital computer 
facilities; evaluate the validity and limitations of the 
studies and present the results in a form suitable for 
use in the mechanical and structural design of missile 
components and in the evaluation of acceptable flight 
characteristics. 





ENGINEER — PERFORMANCE ANALYSIS 


Create solutions of trajectory performance analysis 
which shall be useful and adequate for missile and 
space vehicle design. He will investigate the possibilities 
and implement where possible new techniques for 
analytically determining performance characteristics 
associated with airborne weapon system. 


ENGINEER—PERFORMANCE AND LOADS 


Conduct a program of analysis for the solution of 
technical problems concerned with the overall perform- 
ance of missiles and evaluate complete missile system 
for consistency with performance requirements. He will 
formulate the analog and digital computer perform- 


ance studies necessary to optimize design. 


Please forward your resume in confidence to Mr. R. L. EDDY, Dept. D-42 
i MISSILE & SPACE VEHICLE DEPARTMENT 
(Formerly Missile & Ordnance Systems Dept 


GENERAL &@ 


3198 Chestnut Street 


ELECTRIC 


Philadelphia 4, Pa. 





MARQUARDT 





Professional Personnel 
Requisition 





ENGINEER 
THERMODYNAMICS OR 
CHEMICAL KINETICS 


To study internal flow systems with 
chemical reaction, dissociation, and re- 
combination of gases. Devise techniques 
for analytically predicting such effects, 
evaluating gos properties, and the 
special experimental methods of verifi- 
cation. Application of this technology 
to hypersonic air breathing propulsion 
systems using conventional and special 


BSME, BSChE or equivalent educction 
with appropriate advanced study and 
experience. Small working group with 
broad individual responsibility. U 1 
project potential for rapid professional 
advancement. 





Contact: 





ATLANTA, 3—1301 Rhodes-Haverty Bidg. 


BOSTON, 16—350 Park Square 
CHICAGO, 11—520 No. Michigan Ave 


CINCINNATI, 37—2005 Seymour Ave. 


fuels CLEVELAND, 55 Public Square 
W. B. SULLIVAN - F. X. ROBERTS 


DALLAS, 2—1712 Commerce St., Vaughn Bidg. 
GORDON JONES - F. E. HOLLAND 


DETROIT, 26-856 Penobscot Bidg. 
LOS ANGELES, 17—1125 W. 6 St. 


NEW YORK, 36—500 Fifth Ave. 
PHILADELPHIA, 3—17th & Sansom St. 


ST. LOUIS, 8—3615 Olive St. 
SAN FRANCISCO, 4—68 Post St. 


HOR RATES OR INFORMATION 


About Classified Advertising 
Contact The MeGraw- Hill Occ 


Fin rest ou. 


JAckson 3-6951 
R. H. POWELL 

HUbbard 2-7160 
MOhawk 4-5800 
W. HIGGINS - D. C. JACKMAN 

ELmhurst 1-4150 
SUperior 1-7000 


Riverside 7-5117 


WOodward 2-1793 
HUntley 2-5450 

R. L. YOCOM 

OXford 5-5959 

D. T. COSTER - R. P. LAWLESS 

Rittenhouse 6-0670 

H. W. BOZARTH 

JEfferson 5-4867 

DOuglas 2-4600 

W. C. WOOLSTON 
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BEARINGS 
AND 
LUBRICATION 
ENGINEERS 


North American Aviation has 
immediate career openings 
for engineers who can work 
on the development phases of 
high-temperature bearings 
This part of NAA’s work 
on the B-70 and F-108 weapon 


systems 


As part of our expanding 
organization, you'll perform 
research and experimentation 
the 


and lubricants for 


to determine geometry, 
materials, 
high loads and 


L000° I 


bearings for 


temperatures up to 


You may qualify for one of 


these long-range careers, if 


Mi 
Engineering degree 
Write to: Mr. 
Engineering Personnel, North 
Im a l OS 


alifornia. 


you have or Chemical 


4. J. Stevenson 


American Aviation, 


Angeles 15. ( 


NORTH {\ 


AMERICAN 
AVIATION, INC. 











LETTERS 





Unpleasant News 


Congratulations on your TIMELY edi- 
torial, “Stoned in Athens” (AW Sept. 15, 
p. 21). Perhaps it is only the LIFE or the 
LOOK of life that has caused so many to 
wish to stone messengers who distribute 
urrpleasant news. 

Your comparison on Senator Saltonstall’s 
manufactured statements to those of Senator 
Symington is certainly an eye opener. May 
you continue to publish more such editorials. 

Ricnarp L. AuTEN 
Stratford, Conn. 


Morning Newspaper 


Perhaps this will add kindling wood to 
an already hot fire, but your July 7, Aug. 11, 
Aug. 18, and Sept. 8 issues (swivel necking 
—VFR-IFR — see and be seen) have 
prompted me to relate an experience I had 
last week 

Purpose: To transit 200 air miles from a 
very large midwestern city to a smaller mid- 
western city 

Mode of transportation: Large domestic 
and international air carrier — Lockheed 
Super Constellation type aircraft. 

Setting: Early morning daylight hours. 
Weather clear. Visibility good. Full load 
of first-class passengers 

My seat was about one-third of the way 
aft on the right side next to the center 
aisle. The stewardess had left the cabin 
door(s) to the cockpit open so I had a clear 
view of most of the captain’s right arm and 
part of the left side of the cockpit 

Approximately 10 min. after takeoff, the 
pilot occupying the left seat (the cap- 
tain) picked up the morning newspaper and 
spread it in front of him on the yoke. The 
paper maintained this position until we 
approached our destination (approximately 
45 min. elapsed). I can’t say the pilot 
in the left seat was reading the morning 
newspaper because I couldn't see his eyes, 
but what am I to assume? Perhaps the 
shoe salesman with the brown star (AW 
Sept. 8, p. 115), circa August, had some- 
thing after all! * 

Ropert L. Rex 
Ex-Navy Pilot 
Batavia, Il. 

“It appears that some people aren't 

trying. 


Weight vs. Reliability 
Would Mr. John Tunstall (one of your 
engineering writers) be so kind as to amplify 
for me a statement in the edition of Avia- 
TION Weex dated Aug. 18? On p. 64 there 
begins an article (by Tunstall headed 
“Transmission Design Cuts 192’s Weight.” 
The first paragraph then states, “Weight- 
saving potential of a transmission develop- 
ment designed to assure uniform tooth load- 
ing has been traded for reliability in the 
Bristol 192 military helicopter.” These two 
statements imply that the Bristol’s desi 
team has considered weight savings to be 
more important than reliability—a conclu- 


90 


Aviation Week welcomes the opinions 
of its readers on the issues raised in the 
magazine's editorial columns. Address 
letters to the Editor, Aviation Week, 
330 W. 42nd St., New York 36, N. Y. 
Try to keep letters under 500 words and 
give a genuine identification. We will 
not print anonymous letters, but names 
of writers will be withheld on request. 


sion which (by appearing im the first para 
graph of the article) leaves the reader with 
a very adverse opimon of this design 
Having read this, 1 naturally looked for 
substantiating facts—but they are completely 
absent. The test rig to achieve uniform tooth 
loading is described, but the means by which 
this technique adversely affects reliability are 
not mentioned—not even the word “reli 
ability” appears again in this context. In 
fact, if a reader has not been heavily biased 
by the opening paragraph, the might reason 
that uniformity of tooth loading would, by 
eliminating fatigue-crack creating stress peaks, 
improve the rehability of the transmission 

I would, therefore, be most obliged if your 
Mr. Tunstall could justify technically his 
opening paragraph 

H. G. Sevier 
Winnipeg, Canada 

{The ambiguous word “traded” led reader 
Sevier and the headline writer to misconstrue 
Mr. Tunstall’s opening paragraph. If the 
word “sacrificed” is substituted for “traded,” 
the correct interpretation of Bristol's design 
philosophy becomes apparent—that reliabil 
ity is more important. than weight-saving 
potential. Bristol’s transmission development 
ensures even stress distribution along tooth 
flanks, thereby lowering local peak stresses 
Bristol could have reduced weight of the 
gear, retaining the levels and 
same fatigue life, but instead chose to re 
tain the same gear weight to achieve lower 
stress levels and longer fatigue life and, 
consequently, more reliability —Ed 


Same stress 


Historic Teams 


Previous letters to AVIATION Week on the 
subject of precision flying by the military 
appear to have overlooked two of the real 
pioneers: the Army Air Corps Three 
Musketeers and the Navy's Three Sea 
Hawks. The Musketeers were the star per 
formers at the 1927 National Air Races at 
Spokane. Flying D-12 engined Curtiss P-1 
Hawks, their formation acrobatics made the 
pick-up Navy team in Packard-powered 
Boeing FB-5s appear quite amateurish 

This sad situation was duly noted by Lt 
D. W. Tomlinson, then under orders to the 
Navy’s Fighting Squadron Six. Under his en- 
couragement an extensive program of aero 
batics was begun and was intensized when he 
assumed command of the squadron in 1928 
Re-equipped with Wasp-powered Boeing 
F2B-ls, the unit set its sights on the 1928 
races. Tomlinson formed a three man team, 
made up of himself, Lt. W. V. Davis, and 
Lt. A. P. Storrs, which made its debut at the 
dedication of Lindbergh Field at San Diego. 
At this time the name of the Three Sea 
Hawks was chosen to identify the group. 

Fighting Six, now redesignated Light 


Bombing Two, was the natural choice to 
represent the Navy at 1928 races at Los 
Angeles. 

The Three Sea Hawks were easily the 
match of the Three Musketeers and set 
a standard for aerobatics that forced subs« 
quent Navy flight teams to perform with 
their wings linked by 25 ft. lengths of line 

It was at the 1928 races that the first of 
the tragedies that was to wipe out the Three 
Musketeers occurred. Lt. J. J. Williams 
crashed while rolling out of a squirrel-cage 
loop. His place in the team for the rest of 
the meet was taken by a reserve officer named 
C. A. Lindbergh. The second member, Lt. 
W. L. Cornelius, was killed in a mid-air 
collision over Rockwell Field a short time 
later. Finally, Lt. 1. A. Woodring died in the 
mid-air explosion of the Detroit-hockheed 
XA-9 in 1932 : 

From the Three Sea Hawks, Tomlinson 
resigned from the Navy to become an execu 
tive of Maddox Air Lines, later merged 
into what is now TWA. Both Storrs and 
Davis stayed in the Navy to achieve flag 
rank, with Vice Adm. Davis now serving as 
Deputy Commander in Chief, U. S. Atlant 
Fleet 

WriwaM A. Rivey 
Los Angeles, Calif 


Reversed Key 
o 

After reading your magazine, dated Sept 

5, I was able to determine in my own mind 
rash of mid-au 
Ww you 


the cause of the recent 
collisions. The map on p. 44, 
the key correctly, indicates that we 
28,000 airlines flying coast to coast cach 
Obviously, 25,000 airlines operating 
cause numerous mid-air 
and it is a great wonder to me why we have 
not had more 
I think a 
but obviously 
editing or the figures 
Havilland Aircraft Co 
I believe the key should read: “the first 
digit being the number of airlines opera 
ting; the of digits the flights 
each way per week; the third set of digits 
the number of seats offered each way per 
week.” This would mean that we have fv: 
airlines flying 473 transcontinental flights 
each way per week, with a total of 25,000 
seats available, rather than as you show it 
as five seats available, 473 flights per week 
and 28,000 airlines operating on the route 
The figures for all the routing segments 
are wrong, but I chose the transcontinental 
route as an example because it is obviousls 
more erroneous. 


read 


} 
lave 


weck 


would collisions, 


your magazine 
a slipup m_ the 


great deal of 
there was 
given by the ck 


second set 


Wituum R. Dononut 
Major, USAF 
Montgomery, Ala 
(Major Donohue is correct. Inadvertently, 
Aviation Week transposed the identification 


of the figures in the legend. 





#500 
“sama SEATS OFFERED EACH WAY PER WEEK 
Mena PUIGHTS EACH WAY PER WEEK 

NUMBER OF AIRLINES OPERATING 
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SYVERSoON 


When the target is space and a million dollars worth of missile rests idly on 
the ground—not even a long countdown helps. In a showdown situation, the 
successful shoot depends on the “‘go, no-go’’ type of test that pinpoints the trouble. 


NEXT TIME...LOOK TO INET 
FOR PRECISE GROUND POWER 


This INET 400-cycle ground power unit was 
tailor-made for the Atlas. In meeting all 


of Convair’s specifications for pre-flight ) 
calibration of electrical systems, the (U; 
unit operates in parallel with the missile’s 
power system and provides remote control 
regulation. Frequency regulation is +0.2%. 
With shock load equal to a third of rated 


output, frequency recovers to +0.2% in 
0.15 seconds. Voltage regulation is 
+0.5% with recovery time at 0.30 seconds. 
Missile men desiring a special reprint 
of the above cartoon should write to 
‘*Count-down’’ 


LFAC 4 c/o Inet Division of Leact 
INET DIVISION CORPORATION 


18435 SUSANA ROAD, COMPTON, CALIFORNIA 


AND CANADA 
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SPACE AGE ALCHEMY 


New materials, capable of withstanding 
extremely high temperatures and encom- 
foy-t-t-Sh ale Mm olge) o] eal Mh dal) les! 1-34) o) led baler 
requirements are now being created at 
TT" celaal—total-tall-teal- Mla -t-1-1-igeiall @t-lelola tcl as 
1") Mae 1-7 teeta alt el-1 lalla cal-Bil-ile Me) @-lel ile 
state physics, wherein the study of basic 
Fe adeolasllom-laleMaalel(-lellll- tal elge]ol-ladi-t-Sle) Maal hacia 
has resulted in materials that can actually 
lol Mel —t-Ile Lal le Mn coMm-lotetelaal)il-iaMt-jol-leih dome e-t_1.t-8 
al -Weodal-Uil-saleilate ME) -¥-Col-Me-lel Miya l Mol -J-1-Jale 
heavily upon such techniques. 

Major scientific break-throughs in the 
“State of the Art” have already resulted in 
ala mmaat-O4-ta0-O0-Met-fel-loll-Mieoh Miele] -ta-balale mb 
1 ©] Ohi OM tale Mal Miah a-t-telel-tdlelal-Mlaleilet-te-maal- ti 
idalt-mele}ol-iaillaslh @aalah\aol_-M > a¢-lalel-leih eM (010 Oh On 

The above illustration pictures an experi- 
pat-tahe- Males ae ola -t-t-Milel-\-lle] ol lei o)\st—1) 4) Ohio] a 
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tive supportto the ever-increasing require- 
ments of the Department of Defense. The 
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